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@ When a temporary adhesive layer (2) for peelably bonding a transfer-receiving material (B) to a thermal 
transfer sheet (A) comprising a substrate film (1) and a heat-fusible ink layer (2) disposed on one side thereof is 
caused to comprise a specific adhesive, an excellent composite thermal transfer material is provided. In such a 
composite themnal transfer sheet, the thermal transfer sheet is firmly bonded to the transfer-receiving material so 
as not to cause wrinkles or deviation, both of these members may easily be peeled from each other so that the 
ink layer is exactly transferred to the paper in a transfer region and it is not transfered thereto at ail in a non- 
transfer region, whereby the transfer-receiving material is not contaminated. 

Further, when at least one selected from interfaces between respective layers, interior thereof and surfaces 
thereof is subjected to antistatic treatment, there is provided a composite thermal transfer sheet causing no 
trouble due to charging at the time of or after printing operation. 

Further, when at least one end portion of a sheet-type composite thermal transfer sheet is fixed, there is 
provided a composite thermal transfer sheet wherein unintended peeling is prevented. 

Further, when an end portion of a co-winding type composite thermal transfer sheet is fixed, there is 
provided a composite thermal transfer sheet wherein troubles in paper-feeding and printing is prevented. 

Further, when an end portion of a co-winding type composite thermal transfer sheet is preliminarily fixed to a 
winding tube, there is provided a composite thermal transfer sheet wherein the used thermal transfer sheet is 
easy to be handled and no problem occurs in secret-keeping. 
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COMPOSITE THERMAL TRANSFER SHEET 



The present invention relates to a composite thermal transfer sheet, and, more particularly to a co- 
winding type composite themnal transfer sheet wherein a thermal transfer sheet is temporarily bonded to a 
trans^er-recemng material such as paper and. a sheet-type composite thermal transfer sheet. 

Hitherto, in a case where output from a computer or word processor Is printed by a thermal transfer 
system there has been used a thermal transfer sheet comprising a substrate film and a heat-fusible ink 
layer disposed on one surface side thereof. 

thickni^^ nf in"r??"^' ""T^' ""^^^^ comprises a substrate film comprising a paper having a 
SnS^ n W on ^ "l^^"^' P^^' P^^" P^^- °^ ^^'"Prising a plastic film having a 

thickness of 3 to 20 urn such as polyester film and cellophane film. The above-mentioned thermal transfer 
sheet has been prepared by coating the substrate film with a heat-fusible ink comprising a wax and a 
colorant such as dye or pigment mixed therein, to form a heat-fusible ink layer on the substrate film 
«hoJf r 'l ^ receiving material by using such a conventi'onal thermal transfer 

sheet the themial transfer sheet is supplied from a roll thereof, while a continuous or sheet-like transfer- 
receiving matenal is also supplied, so that the former and the latter are superposed on each other on a 
platen Then, in such a state, heat is supplied to the thermal transfer sheet from the back side surface 
thereof by means of a thermal head to nnelt and transfer the ink layer, whereby a desired image is fonned. 

However, even when the above-mentioned conventional thermal transfer sheet is as such intended to be 
used ,n a facsimile printer using a conventional heat-sensitive color-fonning paper, the thermal transfer 
sheet cannot be used m such a facsimile printer since the above-mentioned recoixJing paper per se 
develops a color under heating and the facsimile printer does not include a conveying device for a transfer- 
receiving matenal. Such a problem Is also posed In a special printer such as large plotter 

1°"^' !° ^^'''^ *®_f bove-mentioned problem, there has been proposed a method wherein a thermal 
transfer sheet and a transfer-receiving material are temporarily bonded to each other in advance and wound 
into a roll fonn so that the thermal transfer sheet may be adapted to a facsimile printer or the device used 
therefor may be simplified or miniaturized (Japanese Utility IVIodel Publicalton No 2628/1983) 

composite thermal transfer sheet, is required to have various perfonnances 
such that the thermal transfer sheet is tightly bonded to the paper so as to provide no wrinkle or deviation, 
both of these are easily peeled from each other after themial transfer operation, the ink layer is exactly 
transfen-ed to the paper in the transfer region, and the ink layer is not transferred to the paper at all in the 

I!? ^ Tf P^^' contaminated. However, the conventional composite-thermal 

transfer sheet does not fully satisfy such requirements. 

On the other hand, when printing is effected by using such a composite thermal transfer sheet, printing 
?T"! °1 ^^J^^'""^^ sheet after printing. Therefore, when the printed information is secret, 

the secret is leaked due to the printing trace of the used thermal transfer sheet. 

Further, in the case of the co-winding type composite thermal transfer sheet, both of the thermal 
transfer film and the transfer-receiving material are discharged from a printer and cut so as to provide an 
appropriate length thereof. In such a case, the composite themial transfer sheet is charged due to friction in 
a penod of from the preparation thereof to the use thereof, during conveyance thereof in the printer, and at 
the time of pnnting. On the basis of such charging, the resistance of a thermal head Is changed at the time 
^ J"^ ^^^'^ erroneously driven due to discharge so that the resultant printed letters 

are disturbed. Further, when the themial transfer film is peeled from the paper after tiie discharge thereof 
from the printer, the thermal transfer film is charged in most cases. Therefore, the peeled thennal transfer 
filni clings to the transfer-receiving material, or a printer, or a desk, clothes, etc.. and it is quite troublesome 
to deal wrtn it. 

In general the themnal transfer film may easily be peeled from the transfer-receiving material. 
Therefore, in the end portion thereof, the thermal transfer film may easily be peeled from the transfer- 
receiving matenal so that it Is not suitably fed to the printer, or the thennal transfer film is bent or wrinkled. 
AS a result, there is posed a problem good printed letters cannot be obtained. 

Further in the above-mentioned co-winding type composite thermal transfer sheet, when the transfer- 
receiving sheet IS thick, the diameter of the roll thereof inevitably becomes large and such a roll cannot be 

IZ^r Th^ TTl^* J'""!!'- ^ ^'^^P°'"t' tf'e^® proposed a sheet-type composite thermal 

fransfer sheet which has been cut into a desired size thereof, such as so-called "A-size" or "B-size" 

J^^'SIqLi^^tST.h"'"'*^ ""l?^' NO. 161757/1988. Japanese Laid-Open Patent Application 

No. 258989/1989). In this case, however, the themnal transfer sheet is very easily peeled from tiie transfer- 
receiving matenal as compared with the co-winding type roll so as to cause some troubles such that the 
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composite sheet Is difficult to be fed to a printer, the thermal transfer sheet deviates from the transfer- 
receiving material at the time of printing, either one of them is bent, etc. 

An object of the present invention is to solve the above-mentioned problems and to provide a co- 
winding type composite thermal transfer sheet which Is excellent in bonding property and peeling property. 
5 and provides printed letters having a good resolution without ground staining. 

Another object of the present invention is to provide a co-winding type composite thermal transfer sheet 
which is capable of providing ^vo sets of printed letters corresponding to one sheet thereof, and is excellent 
in bonding property and peeling property, and provides printed letters having a good resolution without 
ground staining. 

10 A further object of the present invention is to provide a sheet-type composite thermal transfer sheet 
which is excellent in bonding property and peeling property, and provides printed letters having a good 
resolution without ground staining, and is free of troubles of paper feeding and printing. 

A further object of the present invention is to provide a co-winding type composite thermal transfer 
sheet which is excellent in bonding property and peeling property, and provides printed letters having a 
76 good resolution without ground staining, and is free of troubles of paper feeding and printing. 

A further object of the present invention is to provide a co-winding type composite thermal transfer 
sheet which is excellent in bonding property and peeling property, and provides printed letters having a 
good resolution without ground staining, and is free of problems caused by the used thermal transfer film. 
A further object of the present invention is to provide a composite thermal transfer sheet which is 
20 excellent in long-term storage property, conveying resistance, etc. 

A still further object of the present invention is to provide a package of a sheet-type composite thermal 
transfer sheet which is excellent in moisture resistance. 

According to a first aspect of the present invention, there is provided a composite thermal transfer sheet 
comprising; a thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed on 
25 one surface side thereof; a transfer-receiving material; and a temporary adhesive layer capable of peelably 
bonding the heat-fusible ink layer of the thermal transfer sheet to the transfer-receiving nnaterial, wherein the 
temporary adhesive layer comprises adhesive particles having a low glass transition temperature, wax 
■ particles and resin particles having a high glass transition temperature. 

According to the above-mentioned first aspect of the present Invention there is provided a composite 
30 thermal transfer sheet wherein the thermal transfer sheet is firmly bonded to the transfer-receiving material 
so as not to cause wrinkles or deviation, both of these members may easily be peeled from each other so 
that the ink layer Is exactly transferred to the transfer-receiving material in a transfer region and it is not 
transferred thereto at all in a non-transfer region, whereby the transfer-receiving material is not contami- 
nated. 

35 According to a second aspect of the present invention, there is provided a composite thermal transfer 
sheet comprising; a thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed 
on one surface side thereof; a transfer-receiving material; and a temporary adhesive layer capable of 
peelably bonding the heat-fusible Ink layer of the thermal transfer sheet to the transfer-receiving material, 
wherein at least one selected from interface between the respective layers, Interiors thereof and surfaces 

40 thereof has been subjected to an antistatic treatment. 

According to the above-mentioned second aspect of the present invention there is provided a 
composite thermal transfer sheet which is excellent in bonding property and peeling property, and provides 
printed letters having a good resolution without ground staining, and is free of troubles of sheet feeding and 
printing. 

45 According to a third aspect of the present invention, there is provided a composite thermal transfer 
sheet comprising; a thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed 
on one surface side thereof; a transfer-receiving material: and a temporary adhesive layer capable of 
peelably bonding the heat-fusible Ink layer of the thermal transfer sheet to the transfer-receiving material, 
wherein the temporary adhesive layer comprises adhesive particles having a low glass transition tempera- 

50 ture, wax particles and resin particles having a high glass transition temperature, and at least one selected 
from Interfaces between the respective layers. Interiors thereof and surfaces thereof has been subjected to 
an antistatic treatment. 

According to the above-mentioned third aspect of the present invention, there is provided a composite 
thermal transfer sheet, wherein the thermal transfer sheet is firmly bonded to the transfer-receiving material 
55 so as not to cause wrinkles or deviation, both of these members may easily be peeled from each other so 
that the ink layer is exactly transferred to the transfer-receiving material in a transfer region and it is not 
transferred thereto at all in a non-transfer region, whereby the transfer-receiving material is not contami- 
nated, and troubles of sheet feeding and printing are obviated. 
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^h«p^''^°,?r!"^-*° ^ Ik"'* ^1**^ *® P'^^^* P~^'ded a composite thermal transfer 

Sheet comprising; a thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed 
nL.h! ? . 'T^! transfer-receMng material; and a temporary adhesive layer capable of 

peelably bonding the heat-fus.ble ink layer of the thermal transfer sheet to the transfer-receiving material 
tTmTJ:;turI - wax and an adhesK^e resin having a low glass t^S 

thpni!?^S'"J *° ?® f bove-mentioned fourth aspect of the present invention, there is provided a composite 
lo ^nntT "^^^l^/:^^^'" thermal transfer sheet is fimily bonded to the transfer-receiving mS 
,„ fh;/th ? i''^""^- "'" if °' '^^r^^"' '^^ ^ "'^"'^^ "^^y «^"y be peeled from each other so 
^lllfi^'^'l ^ transferred to the transfer-receiving material in a transfer region and it is no° 

tran^erred thereto at all ,n a non-transfer region, whereby the transfer-receiving material is not conta^J- 

rom^rit?nn'?I° ^ ^^^^^T^ °l ^'^^^"^ P^^^^^^ « composlte-thermal transfer sheet 

« I-lf ;k T comprising a substrate film and two heat-fusible ink layers disposed on 

^nJiino L rT;^^ T °^^^"f®^-';«^ivi"9 "materials: and temporary adhesive layers capable of peelably 
?eceSg r^ateriJls '"^ '^^^^^ °* ^^"^ ^beet to the corresponding transfer- 

sim.Ji.'^™? *° *f ^^"'^^'"snflo^d fifth aspect of the present invention, two printed matters are 
simultaneously provided corresponding to one printing operation. 

«h«o^''''°'''^'"? *° ^ ^^P®*^ °* ^'"^ P''®^®"* '"^^"t'°"' th^""® P^vi'^ed a composite thermal transfer 
Sl?H ''"h"^^ ^ '^t*^""^ ""^""'"^ ^"^""t comprising a substrate film and a heat-fusible 7nk 

LTthi nf.^ T ^ fr^sfer-receiving material having substantially the same size 

S,o±f '^^^-J'^f '""^ '^y^-- °f t*^^ thermal transfer sheet to the transfer-receilg m^erial. wherein the 
thermal transfer sheet is fixed to the transfer-receiving material on at least one of the end portions thereof. 
.nmin^L r . ! above-mentioned sixth aspect of the present invention, there is provided a sheet-type 
f^cXtif^^H *^^,^^L.«heet whereby unintended peeling is prevented, paper-feeding to a printer 
facilitated, and various troubles in the printer are prevented. = >» 

.h»»?.°« ^ !r®"*^, ^^^^''^ °^ ^''^ P'®^®"* there is provided a composite thermal transfer 

nn! r'"^^ V'T" ^ ^"^^trate film and a heat-fusible ink layer disposi 

o^oiTk! k ^lu^ .^''^''^^ ^ transfer-receiving material; and a temporary adhesive layer capable of 
The^^'th^^Zrtr^^^^^^ ^^^^^^^ ^heet to the transfer-receiving material. 

fm^ S^hTth . ^^ '^ ^""""^ *° transfer-receiving material at the end portion of ^e outside 

of a roll of the thennal transfer sheet. 

wi„H'°l?^l''""^ *° the above-mentioned seventh aspect of the present invention there is provided a co- 
wmding type composrte thermal transfer sheet which is excellent in bonding property and peeling property. 

4o .hp.?^™-^ *° ^fShth aspect of the present invention, there is provided a composite thermal transfer 
40 sheet comprising: a thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed 
n2«.»Kt ^ transfer-receiving material: and a temporary adhesive layer capable of 

peelably bonding the heat-fusible ink layer of the thermal transfer sheet to the transfer-receiving materi^ 

Tf f .^i; Tfi^T T^^'. ^^T ^^^'^ '° ^ 'he winding thereof at the end portion of the outside 

of a roll of the thermal transfer sheet. 

45 According to the above-mentioned eighth aspect of the present invention, the thermal transfer sheet 
may be wound up simultaneously with the printing operation, and therefore the used thermal transfer sheet 
is easy to be handled and no problem occurs in secret-keeping. 

According to a ninth aspect of the present invention, there is provided a composite thermal transfer 
sheet comprising: a thennal transfer sheet comprising a substrate film and a heat-fuslble ink layer disposed 

so on one surface side tfiereof; a transfer-receiving material; and a temporary adhesive layer capable of 

wJ^rti^th ? V '^"^•^"""^ '""^ '^y^^ °' the thermal transfer sheet to the transfer-receiving material, 
wherein the transfer-receiving material has a rigidity of 20 to 2500 gf/cm 

firnM^'^^'S ? 'if ^^'^mentioned ninth aspect of the present invention, the thermal transfer sheet is 
« tiie transfer-recemng material so as not to cause wrinkles or deviation, both of these 

55 members may easily be peeled from each other so thai the ink layer is exactly transfen-ed to the transfer- 
receiving matenal in a transfer region and it is not transferred thereto at all in a non-transfer region, whereby 
the transfer-receiving matenal is not contaminated. 

According to a tenth aspect of the present invention, there is provided a package of a composite 
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thermal transfer sheet comprising the composite thermal transfer sheet wound around a cylmdrical core into 
a roll form, a container having openings on both sides and being capable of housing the roll, and a retention 
member for retaining the roll hung in the container: the composite thermal transfer sheet comprising a 
thermal transfer sheet comprising a substrate film and a heat-fusible ink layer disposed on one surface side 
thereof, a transfer-receiving material, and a temporary adhesive layer capable of peelably bonding the heat- 
fusible ink layer of the thermal transfer sheet to the transfer-receiving material: wherein the inside shape of 
the cylindrical core has substantially the same shape as that of the openings disposed on both sides of the 
container, the retention member comprises a flange portion and a projection, and the projection is inserted 
Into the opening of the container and the inside of the cylindrical core. 

According to the above-mentioned tenth aspect of the present invention, the co-winding type composite 
thermal transfer sheet is disposed so as to be hung In a package, and transfer of the ink layer due to 
impact or the weight thereof are prevented. 

According to an eleventh aspect of the present invention, there is provided a bag-type package 
comprising a humidity resistance-Imparted bag and a composite thermal transfer sheet housed therein, the 
composite thermal transfer sheet comprising a sheet-type thermal transfer sheet comprising a substrate film 
and a heat-fusible ink layer disposed on one surface side thereof, a transfer-receiving material having 
substantially the same size as that of the sheet-type thermal transfer sheet, and a temporary adhesive layer 
capable of peelably bonding the heat-fusible ink layer of the thermal transfer sheet to the transfer-receiving 
material. 

According to the above-mentioned eleventh aspect of the present invnetion, the sheet-type composite 
thermal transfer sheet is housed in a moisture resistance-imparted bag-type container, whereby a problem 
of curl due to moisture absorption may be solved. 

These and other objects, fearures and advantages of the present invention will become more apparent 
upon a consideration of the following description of the preferred embodiments of the present invention 
taken in conjunction with the accompanying drawings. 

Rg. 1 is a schematic sectional view of an embodiment of the composite thermal transfer sheet according 
to the present invention; 

Rg, 2 is a schematic sectional view of a printing state of the composite thermal transfer sheet shown in 
Rg. 1; 

Rg. 3 is a schematic view for illustrating a stmcuture of a temporary bonding layer: 

Rg. 4 is a schematic perspective view of an embodiment of the thermal transfer sheet according to the 

present invention wherein nicks of notches have been formed; 

Rg. 5 is a schematic sectional view of another embodiment of the composite thermal transfer sheet 
according to the present invention: 

Rg. 6 is a schematic sectional view of a basic stnjcture of another embodiment of the composite thermal 
transfer sheet according to the present invention: 

Rg. 7 is a schematic sectional view of an embodiment wherein an antistatic layer is disposed In the 
composite thermal transfer sheet shown in Fig. 6, 

Rg. 8 is a schematic sectional view of another embodiment wherein an antistatic layer Is disposed in the 
composite thermal transfer sheet shown in Rg. 6, 

Rg. 9 is a schematic sectional view of another embodiment of the composite thermal transfer sheet 
according to the present invention: 

Rg. 10 is a schematic sectional view of a printing state of the composite thermal transfer sheet shown in 
Rg. 9: 

Rg. 11 is a schematic perspective view of an embodiment of a sheet-type composite thermal transfer 
sheet according to the present invention; 

Rg. 12 Is a partial schematic sectional view of the composite thermal transfer sheet shown in Rg. 1 1 ; 
Rg. 13 and 14 are schematic sectional views each showing another embodiment of a sheet-type 
composite thermal transfer sheet; 

Rg. 15 is a schematic sectional view showing a method of cutting a composite thermal transfer sheet; 
Rg, 16 Is a schematic sectional view of another embodiment of a sheet-type composite themrial transfer 
sheet: 

Rg. 17 and 18 are schematic sectional views each showing another embodiment of a co-winding type 
composite thermal transfer sheet; 

Rg. 19 is a schematic perspective view showing a state obtained by winding the co-winding type 
composite thermal transfer sheet shown in Rg. 17 or Rg. 18 into a roll form; 

Rg. 20 is a schematic view for illustrating a state wherein printing is effected by using a composite 
thermal transfer sheet; 
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Rg. 21(a) to 21(c) are schematic views each showing a shape of the end portion of a transfer-receiving 
material; 

Rg. 22 is a schematic perspective view showing the end portion of a co-winding type composite thermal 
transfer sheet: 

Rg. 23 and 24 are schematic sectional views each showing the end portion of a co-winding type 
composite themial transfer sheet; 

l^g. 25 is a schematic perspective view showing another embodiment of a co-winding type composite 
thermal transfer sheet; and 

Bg. 26 is a schematic sectional view showing a pace of an embodiment of a co-winding type composite 
thermal transfer sheet. k i« 



DETAJLED DESCRIPTION OF PREFERRED EMBODIMENTS 

Hereinbelow. the present invention is specifically described on the basis of preferred embodiments 
thereof with reference to accompanying drawings. 

A first embodiment of the composite thermal transfer sheet according to the present invention is 
descnbed with reference to Rgs. 1 to 4. 

Rg. 1 is a schematic sectional view showing the first embodiment of the composite thermal transfer 
sheet according to the present invention. 

Referring to Rg. 1. the composite themnal transfer sheet according to the present invention comprises a 
ttiemnal transfer sheet A and a transfer-receiving material B peelably bonded to the thermal transfer sheet A 
by means of a temporary (or provisional) adhesive layer C , wherein the temporary adhesive layer C hasi 
structure as described hereinafter. ~ — 

As shown in Rg. 1. the thermal transfer sheet A comprises a substrate film 1 and a heat-fusible ink 
layer 2 disposed thereon. As desired, a mat layer 3 may be disposed between the substrate film 1 and the 
ink layer 2. and/or a slip layer 4 may be disposed on the back surface of the substrate film 1 

The substrate film 1 to be used in composite themial transfer sheet according to the present invention 
may be one selected from those used in the conventional thermal transfer sheet. However, the above- 
mentioned substrate film 1 is not restricted thereto and can be any of other films. 

Preferred examples of the substrate film 1 may include: plastic films such as those comprising 
poyester. polypropylene, cellophane, polycarbonate, cellulose acetate, polyethylene, polyvinyl chloride 
polystyrene, nylon, polyimide. polyvinylidene chloride, polyvinyl alcohol, fluorine-containing resin, chlorinat- 
ed rubber, and lonomer resin; papers such as capacitor paper and paraffin paper: non-woven fabric: etc. 
Ttie substrate film 1 can also comprise a combination or composite of the above-mentioned films 

The substrate film 1 may preferably have a thickness of 2 to 25 um. while the thickness can 
appropriately be changed con-esponding to the materials thereof so as to provide suitable strength and heat 
conductivity. 

The heat-fusible ink layer to be disposed on the above-mentioned substrate film comprises a colorant 
and a vehicle. The heat-fusible ink can also contain an optional additive selected from various species 
thereof, as desired. 

The colorant may preferably be one having a good recording property as a recording material, which is 
selected from organic or inorganic dyes or pigments. For example, the colorant may preferably be one 
having a sufficient coloring density (or coloring power) and is not substantially faded due to light, heat 
temperature, etc. . 

For the purpose of black mono-color printing, carbon black may naturally be preferred. 

For the purpose of multi-color printing, the colorant may be a . chromatic colorant such as cyan, 
magenta, and yellow. It is generally prefen-ed to use about 5 to 70 wt.% of such a colorant in the ink layer. 

The vehicle may predominantly comprise a wax or may comprise a mixture of a wax and another 
component such as drying oil, resin, mineral oil. and derivatives of cellulose and rubber. 

Representative examples of the wax may Include microcrystalline wax. carnauba wax. paraffin wax. etc. 
In addition, specific examples of the wax may include; various species thereof such as Rscher-Tropsch 
wax various low-molecular weight polyethylene. Japan wax. beeswax, whale wax. insect wax. lanolin, 
shellac wax. candelilla wax, petrolactam, partially modified wax, fatty acid ester, and fatty acid amide In the 
present invention, it is also possible to mix a thermoplastic resin having a relatively low melting point in the 
above-mentioned wax so as to enhance the adhesion property of the ink to a transfer-receiving material 

In order to fonm the heat-fusible Ink layer on the subsfrate film, there may be used various methods 
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such as hot lacquer coating, gravure coating, gravure reverse coating, roll coating, etc., in addition to hot- 
nnelt coating. The ink layer may have a thickness of several microns, which is comparable to those used in 
the prior art. 

The transfer-receiving material B may be a sheet or film usable for thermal transfer printing which has a 
rigidity In the range of 20 to 2500 gf/cm. 

Specific examples of such a transfer-receiving material may include wood-free paper, plain paper, 
synthetic paper, tracing paper, plastic film. etc. If the rigidity is below the above-mentioned range, the 
rigidity of the entire composite thermal transfer sheet .becomes insufficient, and the resultant nerve is weak 
so that the transfer sheet is peeled or wrinkled due to waviness. As a result, the resultant conveying 
property Is seriously impaired and good printing cannot be effected. 

On the other hand, if the rigidity exceeds the above range, the resultant thermal transfer sheet becomes 
uneconomic in view of the thickness, weight, etc.. thereof. In a further preferred embodiment, the transfer- 
receiving material may have a surface smoothness of 5 to 500 sec. and a basis weight of 20 to 500 g/m^ 
so as to provide better results. The transfer-receiving material may be in a sheet form of A-size or B-size. or 
a continuous sheet having arbitrary width. 

The temporary adhesive layer C temporarily bonding the above-mentioned thermal transfer sheet A to 
the transfer-receiving material B comprises adhesive particles having a low glass transition temperature, and 
wax particles and resin particles having a high glass transition temperature. The temporary adhesive layer 
may preferably have an adhesive strength (or adhesive force) of 300 to 1500 g. Such an adhesive strength 
may be measured by cutting sample having a width of 25 mm and a length of 55 mm. and subjecting the 
sample to measurement by means of a sliding friction meter (HEIDON-14, mfd. by Shinto Kagaku K.K.) at a 
pulling speed of 1800 mm/min. In this range of adhesive strength, the temporary adhesive strength may 
suitably be set corresponding to various printers. 

If the adhesive strength is below the above range, the adhesive strength between the thermal transfer 
sheet and the transfer-receiving material Is insufficient, both of these are liable to be peeled from each 
other, and the thermal transfer sheet is liable to be wrinkled. If the adhesive strength is above the above 
range, the adhesive strength is sufficient but the ink layer is liable to be transferred to the transfer-receiving 
materia! even in the non-printing region so as to contaminate the transfer-receiving material. The adhesive 
strength may particularly preferably be in the range of 400 to 800 g. 

However, in a case where the thermoplastic resin content in the ink layer is 9 wt.% or higher In terms of 
solid content in the ink layer, e.g., in the case of ethylene-vinyl acetate copolymer having a vinyl acetate 
content of 28 %, the adhesion between the ink layer and the substrate film is enhanced. Accordingly, even 
when the adhesive strength of the adhesive layer to the transfer-receiving layer is 800 to 1500 g, there may 
be obtained a thermal transfer sheet capable of preventing the contamination of the transfer-receiving 
material. When the adhesive strength is enhanced in such a manner, it may be adapted to a printer which is 
liable to cause peeling between the substrate film and the transfer-receiving material when the adhesive 
strength therebetween is Insufficient. 

The above-mentioned adhesive particles may preferably have a glass transition temperature of -90* C 
to -60 C. Specific examples of such an adhesive may Include rubber-type adhesive, acrylic-type adhesive, 
and sllicone-type adhesive. In view of morphology, adhesives may include a solvent-solution type, an 
aqueous solution-type, hot-melt type, and an aqueous or oily emulsion-type. Each of these types may be 
used in the present invention, but an adhesive particularly preferably used In the present invention is an 
acrylic aqueous emulsion-type adhesive having a particle size of about 1 to 30 um. more preferably 3 to 20 
um. When such an emulsion-type adhesive is used, the adhesive 5 constituting the adhesive layer retains 
particulate form, as shown in Fig. 3, 

When the above-mentioned adhesive particles is used alone, excellent adhesion may be provided, but 
the peelability of the transfer-receiving material is insufficient and uneven. As a result, when an unexpected 
force Is applied to the thermal transfer sheet prior to the thermal transfer operation, e.g.. at the time of 
production, storage, or transportation thereof, the ink layer of the thermal transfer sheet is transferred to the 
transfer-receiving material to cause ground staining. Further, the cutting of the ink layer is deteriorated at 
the time of tliermal transfer operation, and the ink layer Is transferred to the periphery of a region which has 
been provided with heat by means of a thermal head, whereby the resolution of the transferred image Is 
deteriorated. 

In the peresent invention, however, when an emulsion containing fine resin particles, e.g., resin particles 
6 having a particle size of 0.01 to 0.5 um, is added to the above-mentioned emulsion adhesive, the 
adhesion may be regulated to a preferred range thereof, whereby the above-mentioned problem Is solved. 
Further, it has been found that when an emulsion 7 of a wax which Is similar to that used in the formation of 
the ink layer is added, the cutting of the temporary adhesive layer is Improved, so that the resolution of the 
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transferred image Is remarkably improved. 

The above-mentioned resin emulsion may preferably comprise, a thermoplastic resin such as ethylene- 
vinyl acetate copolymer, ethylene-acrylic acid ester copolymer, polyethylene, polystyrene, polypropylene, 
polybutene. vinyl chloride resin, vinyl chloride-vinyl acetate copolymer, and acrylic resin. Among these, an 
5 acrylic emulsion is particularly preferred. Such resin particles may preferably have a glass transition 
temperature higher than that of the above-mentioned adhesive (e.g. 60* C or higher), arid can also be heat- 
cured resin particles in some cases. 

The wax emulsion may be obtained by emulsifying the above-mentioned wax by a known method, and 
the particles size may preferably be as small as possible. However, the wax emulsion usable in the present 
10 invention is not restricted to such an emulsion. 

The weight ratio among the adhesive, resin particles and wax may preferably be (3 to 5):(1 to 2.5):(3 to 
5). If he ratio is not within such a range, various problems may undesirably be posed as described above. 

The adhesive lyaer C comprising the above-mentioned components can be disposed on the surface of 
the transfer-receiving material B . but a certain adhesiveness remains on the resultant printed matter. 
75 Accordingly, the adhesive layer may preferably be disposed on the surface of the ink layer 2 of the thermal 
transfer sheet. In such a case, since the adhesive is used in the form of an aqueous emulsion, the Ink layer 
is not substantially impaired. The coating method or drying method for the emulsion is not particularly be 
restricted. However, it is prefen-ed to effect the drying at a low temperature so as to retain particulate form 
of the emulsion. 

20 The temporary adhesive layer may preferably have a thickness of 0.1 to 20 urn, i.e.. 0,1 to 5 g/m2 in 
terms of coating amount of solid content. 

The surface of the thus prepared temporary adhesive layer C may have a minute unevenness for 
regulating the adhesion. The minute unevenness may preferably have a depth of 1 to 15 tim and a pitch of 
respective unevennesses of about 5 to 50 urn. If the depth is smaller than 1 urn, the ink layer is liable to be 
25 taken away by the transfer-receiving material side. If the depth exceeds 15 um. voids can occur in the 
resultant transfen-ed image. If the pitch Is below 5 um. the ink layer Is liable to be taken away by the 
transfer-receiving material side. If the pitch exceeds 50 um. the adhesion strength tends to decrease. 

The themnal transfer sheet A may preferably be bonded to the transfer-receiving material by continu- 
ously forming a temporary adhesive layer C on the ink layer of a thenna! transfer material while 
continuously ending a transfer-receiving material thereto, and winding the resultant laminate into a roll form. 
At the time of the winding, either one of the transfer-receiving sheet and the thermal transfer sheet may be 
disposed outside the other. Further, these members may be cut into a sheet forni as desired. 

It Is also possible to form notches for cutting in the composite thermal transfer sheet according to the 
present invention. Rg. 4 is a schematic perspective view showing an embodiment of the composite thermal 
transfer sheet according to the present invention wherein notches have been fomied. In the composite 
thermal transfer sheet, a large number of intermittent notches 11, 12, 13. etc.. are formed at intervals of 
about 5 to 10 cm. 

In a case where information is received by means of a facsimile using such a continuous sheet, the 
address is printed on a head portion D thereof in many cases and information to be communicated is 

40 pnnted in the other portion. In a case where the information communication is completed, the address is 
recognized by cutting the portion D of the thermal transfer sheet A by use of the notches and peeling it 
from the other portion thereof. With respect to the other portion, It is sufficient that the receiver per se peels 
the themnal transfer sheet A . As a matter of course, it is sufficient to peel the thermal transfer sheet only 
with respect to the portion p , even when the information to be communicated corresponds to plural pages. 

45 Next time, a portion E is slmilariy disposed at the head, and therefore it is sufficient to peel the thermal 
transfer sheet with respect to the portion E . In some cases, the facsimile paper can be cut at the 
intermediate portion F between the above-mentioned notches depending on the size of the paper used on 
the receiver side. In such a case, it is sufficient to peel the thennnal transfer sheet A with respect to a piece 
p_and portion E . In the case of a thermal transfer sheet of a sheet form, the notches may similarly be 

so formed in the portion disposed at a distance of about 5 to 10 cm counted from the head portion thereof. 

In the above-mentioned embodiment, notches are entirely formed along the thickness direction of the 
composite thermal transfer sheet. As a matter of course, the notches may be fomied only in the themial 
transfer sheet A and no notches may be formed In the transfer-receiving material B . 

Hereinabove, a basic structure of the co-winding type composite thermal transfer sheet Is described. In 

55 the present invention, a technique well known in the field of a thermal transfer sheet may be used in 
addition to the above-mentioned structure. Specific examples thereof may include: a method wherein a slip 
layer 4 is disposed on the back surface of the thermal transfer sheet as shown In Rg. 1 so as to prevent the 
sticking of a themial head and to Improve slip property; a method wherein a mat layer 3 Is disposed 
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between the substrate film and the ink layer so as to nnat the resultant printed letters; a method wherein the 
ink layer is caused to have a hue other than black: etc. 

In the present invention, it is also possible to dispose a surface layer on the surface of the ink layer 2. 
The surface layer may comprise a wax having a relatively low melting point selected from those 
predominantly constituting the vehicle of the ink layer 2. In a case where such a surface layer is 
disposed,even when relatively coarse-meshed paper is used as a transfer-receiving sheet, the surface layer 
has a function of sealing the meshes of paper at the time of printing, whereby white dropout, etc.. in the 
printed letters may be prevented. 

Such a surface layer may be either coloriess. or colored similarly as in the case of the Ink layer. In 
addition, when an adhesive or sticking agent as described hereinafter, such as ethylene-vinyl acetate 
copolymer resin having a good adhesive property is mixed in the surface layer comprising a wax, the 
transferability of the ink layer to a transfer-receiving material may further be enhanced. 

The above surface layer can be formed by hot-melt coating, etc.. similarly as in the case of the ink 
layer. However, it Is preferred to form the surface layer by using an aqueous dispersion containing a wax. It 
is particulariy preferred to apply an aqueous wax dispersion onto the ink layer and dry the resultant coating 
at a temperature lower than the melting point of the wax. When such a method is used, the surface layer is 
fornied while retaining the particulate form of the wax. and the adhesion property to the transfer-receiving 
material may be improved. 

In the present invention, the surface layer formed in the above manner may preferably have a thickness 
not smaller than 0.1 um and smaller than 5 um so that the sensitivity does not become insufficient even 
when the printing energy is decreased, e.g.. in the case of a high-speed printer. When the thickness is 
below 0.1 um, the surface layer does not exhibit the above-mentioned performance. 

The slip layer may preferably comprise a binder resin predominantly comprising a styrene-acrylonitrile 
copolymer, and another optional additive. 

- The styrene-acrylonitrile copolymer to be used in the present invention may be obtained by co- 
polymerizing styrene and acrylonitrile. Such a copolymer may easily be prepared in an ordinary manner. In 
addition, any of commercially available products of various grades can be used in the present invention. 
Specific examples thereof may include those sold under the trade names of Seblan AD. Sebian LD, and 
Sebian NA (mfd. by Daiseru Kagaku K.K.). 

V According to our detailed study, it has been found that among styrene-acrylonitrile copolymers of 
various grades, it is preferred to use one having a molecular weight of 10x10* to 20x10* (more preferably 
15x10* to 19x10*), and/or an acrylonitrile content of 20 to 40 mol% (more preferably 25 to 30 mol%). Such 
a copolymer may preferably have a softening temperature of 400* C or higher according to differential 
thermal analysis. In view of heat resistance and dissolution stability to an organic solvent. 

In a case where the substrate film comprises a polyethylene terephthalate film, the adhesion property 
between the above-mentioned styrene-acrylonitrile copolymer and the substrate film is. not necessarily 
sufficient. Accordingly, in such a case, it is preferred to subject a monomer containing a small amount (e.g.. 
several mol percent) of a functional group (such as methacrylic acid) to copolymerizatfon. at the time of 
production of the styrene-acrylonitrile copolymer. 

Alternatively, it is also possible to use a small amount of another adhesive resin in combination, as to 
preliminarily form a primer layer on the substrate film by using such an adhesive resin. 

The adhesive resin may preferably comprise an amorphous linear saturated polyester resin having a 
glass transition point of 50* C or higher. Example of such a polyester resin may include; those sold under 
trade names of Bairon (mfd. by Toyobo K.K.). Eriter (mfd. by Unltika K.K.), Polyester (mfd. by Nihon Qosei 
Kagaku K.K.). These resins of various grades are commercially available, and any of these resins can be 
used in the present invention. 

Particulariy preferred examples of such a resin may include Bairon RV 290 (mfd. by Toyobo K.K.. 
product containing epoxy groups Introduced thereinto, molecular weight = 2.0x10* to 2.5x10*. Tg = 77*' 
C, softening point = 180' C, hydroxyl valve = 5 to 8). 

In a case where the above-mentioned polyester resin is used for forming a primer layer, it is preferred 
to form the primer layer having a thickness of about 0.05 to 0.5 am. If the thickness Is too small, the 
resultant adhesive property may be insufficient. If the thickness Is too large, sensitivity to a thermal head or 
heat resistance may undesirably be lowered. 

In a case where the adhesive resin (e.g.. polyester resin) is used in a mixture with the above-mentioned 
styrene-acrylonitrile copolymer, the adhesive resin content may preferably be 1 to 30 wt. parts per 100 wt. 
parts of the styrene-acrylonitrile copolymer. If the adhesive resin content is too low. the resultant adhesive 
property may be insufficient. If the adhesive resin content Is too high, the heat resistance of the slip layer 
may be lowered, or sticking may be caused. 
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5 acetate, cellulose acetate buUtr id nK^^^^^ Sn« T^''""'^ ■^^^hylceliulose. cellulose 

acetate, polyvinyl butyral. Tc^^nTa^To^^{.7^^^^ 

acrylonltrite-styrene co^menTcIyUr Jsin ?oruL?n?^^^°^^^ -f "^"^ P^'v^^'^'^We. and 

urethane resin, etc. POiyester resin, polyurethane resin, silicone-modified or fluorine-modified 

0 optiirJddTe'cUTetc^-rp:^^^^^^^ -"^ above-mentioned materials, an 

substantially impared. S^mc eZZ^l itc^^^^^ °' P^^^^"* "Ot 

este. su.ac^t. fa«y aciS meta,:,^^S^Voari; ^^^^ -'cie. 

l^pii^rnt'Tr s^p ^SriS Itl^S* Possib,:'l t^^^^^^^^ a .e. resistance- 
5 Kyowa Kagaku Kogyo). TalcrnSoa^ L 1 frnT brwih^^ r^^ may mclude: Hydrotalsite DHT-4A (mfd. by 
Ruonnated GraphitTsCP l^mfHy San^^^^^ Talc) Taflon Rubron L-2 (mfd. by Daikin Kogyo) 

carbon black, and fine particles Lh as X ^'^^^ '^'^^^ ^'^^"^ Sangyo ). 

urea resin powder. crosSS?re?n^nV S; powder ^rSSd'SSifa' T"" 

appropreate'solvent su^as aoIZe methyteC kitol^^^^^^^ above-mer,«on^ material in an 
and applying the coating liquid by arJ Sa^ llatinf mL^^^^^ '^'^"^ *° P'^P^^ ^ «<'"'d: 

bar; and drying the resuftam coating ^ ^ '"^^^ ^ 9'^^"^® '"o" ^^ter. and wire 

inven^:n.Ti!.^,^aTh:Uir^^^^^^^^ a.o important ,n .e present 

Of 0.5 g/m^ or below, more preferably 0 1 to O^sT/S^Lrt on fi^ be formed by using a coating amount 

polyurethane resin, etc. substrate film a pnmer layer comprising polyester resin. 

effected by means of a thermal head a anH TfrrLt *® allow shown in Fig. 2, printing is 

image 9 may be fonned on rtr^sfer!;ec^^^^^^^ ^ ^^'^^ « ''-^ 

Experimental Example 1 

Exam^'pLTardlTL^r^^^^^^^^ -ith reference to Experiment 

othen^rlse noted specifically. appearing hereinafter, "parts" and "%" are those by weight unless 

treat^;"'tS: ^S^LTs^Jf^^^^^^^^ ""^^ -'^i-ted to dispersion 

(MEK/toluene = i/i) was added o tS isu,^T^^^^ appropriate amount of a diluting solvent 

thus prepared ink was applied ontro^e suSSrsi^^^^ T '"^^^ "^^ 

Toray KK.) by means of a wire ba? coate^^o «f t w ' "^""^ P^'^®"^®' <'-""'"^°^ '"^d- 
content, and len ii^ r^Ll^ JalT^S^Lf^°'''°'"'':f °* 9^^^ based on solid 

film. *^ ""^^ "='"9 to form a slip layer, whereby a substrate 
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Ink composition for slip layer 



Styrene-acrylonitrile copolymer 

(Sebian AD, mfd. by Dalseru Kagaku K.K.) 

Linear saturated polyester resin 

(Enter UE3200. mfd. by Unitlka K.K.) 

Zinc stearyl phosphate 

(LBT 1830. mfd. by Sakai Kagaku K.K.) 

Crossllnked urea resin powder 

(Organic filler, mfd. by Nihon Kasei K.K.) 

Crossllnked melamine resin powder 

(Epostar-S. mfd. by Nihon Kasei K.K.) 

Solvent (MEK/toluene = 1/1) 



86.2 parts 



1.5 parts 



3.0 parts 



3.0 parts 



0.3 part 



6.0 parts 



<Sample 1> 



The following Ink composition was applied onto the surface of the above-mentioned substrate film not 
provided with the slip layer so as to provide a coating amount of 4 g/m2. thereby to form an ink layer. 



Then, a temporary adhesive having the following composition (weight ratios were those shown in Table 
1 appearing hereinafter) was applied onto the above-mentioned ink layer by a gravure coating method so as 
to provide a coating amount of 0.5 g/m^ (after drying), thereby to prepare a thermal transfer sheet. 
Thereafter, plain paper (basis weight = 64 g/m^. Bekk surface smoothness = 140 sec) was bonded to the 
thermal transfer sheet by nipping (nip temperature = 50* C, nip pressure = 500 kg), thereby to prepare a 
composite thermal transfer sheet (Sample 1) according to the present invention. 

Composition of temporary adhesive 

Acrylic adhesive particle aqueous dispersion 10 parts 

(solid content = 40 %. glass transition temperature = -70* 0, particle size = 3 to 10 um) 
Acrylic resin particle aqueous dispersion 1 5 parts 

(solid content = 20 %, glass transition temperature = 85* C. particle size = 0.2 to 0.3 urn) 
Carnauba wax aqueous dispersion 15 part$ 

(solid content = 40 %. melting point = 83* 0) 



Ink composition 



Carbon black 1 5 parts 

Ethylene/vlnyl acetate copolymer 8 parts 

Paraffin wax 50 parts 

Carnauba wax 25 parts 



(above-mentioned composition was prepared 
by melt-kheading the above components by 
means of an attritor at 120* 0 for 4 hours). 



Water 
isopropanol 



10 parts 
30 parts 



Samples 2-4 
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were^^ D^edt'th^ ,^1^°''*' T^'^' *° '"-^"«°" (Samples 2 - 4) 



Sample 5 



10 



A composite thermal transfer sheet according to the present invention was prepared in the same 

TpTr^^JShShalrrfl"''"' ^" composlfon having the fo.iowing'orposSon anfus^g : 
temporary adtiesive havmg the following composition (weight ratios). 



75 



20 



Ink composition 



Carbon black 

Ethylene/vinyl acetate copolymer 
Paraffin wax 
Camauba wax 



17 parts 
10 parts 
50 parts 
24 parts 



(above-mentioned composition was prepared 
by melt-kneading the above components by 
means of an attritor at 120* C for 4 hours). 



25 

Table 1 



Component 


Sample 


1 


2 


3 


4 


5 


Adhesive particles 


2 


1 


2 


4 


2 


Resin particles 


1.5 


1 


1 


1 


1 


Wax particles 


3 


2 


3 


4 


1 



40 Comparative Sample 1 



45 



50 



A comwste thermal iransKr sheel of Comparative Example (Comparative Sample 1) «a» preparBd In 

^sz;:^^Cjj^ ^ ^ p«oie,..pe^o„ si;: f'r°„"js 



Comparative Sample 2 



A composite thermal transfer sheet of Comparativ© Example {Comparative Sample 2) was oreoared in 

weyrdrrtrmoortr'^nV"'"'* •^^^'^'^^ Par«c.es'ise?riS 

were usea for the temporary adhesive in a weight ratio of 1 : 1. 



55 



Comparative Sample 3 



thP i^T^^'*^ o^"^^' °^ Comparative Example (Comparative Sample 3) was prepared in 

TcLT^ as ,n Sample 1 except that a temporary adhesive layer (thickness = 0 5 S 

formed by using polyvinyl alcohol as a temporary adhesive. 
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Comparative Sample 4 

A composite thermal transfer siieet of Comparative Example (Comparative Sample 4) was prepared In 
the same manner as in Sample 1 except that a temporary adhesive layer (thickness = 0,5 g/m^) was 
formed by using polyurethane-type adhesive as a temporary adhesive. 

Then, the adhesions of the above-mentioned respective Samples and Comparative Samples to plain 
paper were measured. The results are shown In Table 2 appearing hereinafter. 

The adhesion states are shown in Table 2 by using the following simbols O and x . 

O: Two sheets were not easily peeled from each other even after standing. After printing operation, 
peeling was easily effected by using a fingertip while leaving no ground staining on the paper, 
x: Peeling occurred spontaneously after standing, or ground staining, etc.. occurred after printing 
operation. 

Based on the above results, it has been found that an adhesion strength of 300 to 1500 g was 
preferred. In a case where the thermal transfer sheet was used for a printer corresponding to a relatively 
weak adhesion between the substrate film and transfer-receiving material, it was found that an adhesion of 
about 400 to 800 g was preferred. 

On the other hand, in a case where the themnal transfer sheet was used for a printer requiring a strong 
adhesion between the substrate film and transfer-receiving material, it was found that an adhesion of about 
800 to 1 500 g could be obtained by enhancing the adhesion between the substrate film and the transfer- 
receiving material as in Sample 5. As a result It was found that the composite thermal transfer sheet 
according to the present invention could be adapted to various printers. 

The adhesion strength between the temporary adhesive layer and the transfer-receiving material was 
measured by cutting a sample having a width of 25 mm and a length of 55 mm, and subjecting the sample 
to measurement by means of a sliding friction meter (HEIDON-14. mfd. by Shinto Kagaku K.K.) at a pulling 
speed of 1800 mm/min. 

The printer used for the evaluation in this instance was a letter-size thin film type thermal-head printer 
which has a platen pressure of 4 kg (full width). 

Table 2 





Adhesion 


Evaluation 




Sample 1 


440 


O 


Good 


Sample 2 


310 


A 


Peeling was somewhat liable to occur 


Sample 3 


510 


O 


Good 


Sample 4 


630 


O 


Good 


Sample 5 ' 


1200 


O 


Good 


Comparative Sample 1 


above 2000 


X 


Ink layer was transferred to the paper 


Comparative Sample 2 


. above 2000 


X 


Resolution and ink cutting were poor 


Comparative Sample 
3 


Peeling was easily effected. 


Moisture resistance was poor. "1 


Comparative Sample 

4 


Initial tackiness was great. 


Blocking occurred. "1 



*1: The adhesion strength was not measured. 



Experimental Example 2 
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<Sample 1> 



Ev.mrS"i"'°'**® r"'^^"" ^^^P'^ the same as that of Sample 1 in Experiment 

Example 1 was prepared by using the same substrate film. =>ampie in txpenment 



<Sample 2> 

of 15 to 20 um were used as those in the dispersion used in Sample 1 of Experiment i 
< Comparative Sample 1> 

as Ih. Bmp«», .dte^ ,„a«d Of Ite «:rylic aahs,*o used In Sample 1 of Experiment E«^pfe" 



75 



20 



25 



30 



35 



40 



<Comparative Sample 2> 

SampleTo^xLri^f^nr^'^^^^ (Comparative Sample 2) was prepared in the same manner as in 
oloTX-f Comparative Samples, each of the temporary adhesive layers ha'd a thickness 

the Z;r3'^sSrsLttTT'°"'' ^"^P'^^ Comparative Samples, the adhesions of 

The adhesion states are shown in Table 3 by using the following simbols O and x 

O : Two sheets were not easily peeled from each other even after standing. After printing operation 

TpelZ'nr ' f "'"^ ' ''"^"^P ^"^"^ '^^^'"9 "° S^^""'^ ^^"'"9 the paper. 
operaTon spontaneously after standing, or ground staining, etc.. occun-ed after printing 

■ayer^Sp^ S ab^ ^ T^^:—^! ^ — 

Table 3 





Unevenness shape 
(um) 


Evaluation 




Ditch 


Depth 


Sample 1 


7-20 


1-3 


O 


Good 


Sample 2 


20-40 


7-15 


O 


Good 


Comparative 
Sample 1 




0,01-0.05 


X 


Surface of the adhesive layer was smooth. Ink 
layer was transferred to the paper. 


Comparative 
Sample 2 


60-150 


20-30 


X 


Surface of the adhesive layer was smooth. Peeling 
occun-ed easily. Moisture resistance was poor 



45 



50 



55 



Experiment Example 3 
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< Sample 1> 

The following ink composition was applied onto the surface of a substrate film (the same as that used in 
Experiment Example 1) not provided with the slip layer so as to provide a coating amount of 4 g/m^. 
5 thereby to form an ink layer. 





Ink composition 




Carbon black 


1 5 parts 


10 


Ethylene/vinyl acetate copolymer 


8 parts 




Paraffin wax 


50 parts 




Carnauba wax 


25 parts 


15 


(The above-mentioned composition was 
prepared by melt-kneading the above 
conriponents by means of an attrltor at 
120* C for 4 hours). 



20 Then, a temporary adhesive having the following composition (weight ratios were those shown In Table 
4 appearing hereinafter) was applied onto the above-mentioned ink layer by a gravure coating method so as 
to provide a coating amount of 0.5 g/m^ (after drying), thereby to prepare a thermal transfer sheet 
Thereafter, plain paper (basis weight = 64 g/m^, Bekk surface smoothness 140 sees) was bonded to the 
thermal transfer sheet by nipping (nip temperature = 50* C, nip pressure = 500 kg), thereby to prepare a 

25 composite thermal transfer sheet according to the present invention. 





Composition of temporary adhesive 




Acrylic adhesive particle aqueous dispersion 


1 0 parts 


30 


(solid content = 40 %, glass transition temperature = -70 'C) 




Acrylic resin particle aqueous dispersion 


1 5 parts 




(solid content = 20 %, glass transition temperature = -85 'C. particle size = 0.2 to 0.3 um) 




Carnauba wax aqueous dispersion 


15 parts 




(solid content = 40 %, melting point = 83* C) 


35 


Water 


10 parts 




Isopropanol 


30 parts 



Samples 2-4 

Three species of composite thermal transfer sheets according to the present invention (Samples 2 - 4) 
were prepared in the same manner as in Sample 1 by using respective dispersions used in the preparation 
of Sample 1 except that the composition (weight ratios) of the temporary adhesive was changed to that 
shown in the following Table 4, and the rigidity, the basis weight and the surface smoothness of the 
transfer-receiving material were changed to that shown in the following Table 4. 
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Table 4 



Properties 


Sample 


Component 


1 


2 


3 


4 


Rigidity (gf/cm) 


50 


100 


1000 


2300 


Basis weight (g/m2) 


64 


90 


200 


480 


Surface smoothness (sec) 


140 


10 


300 


450 


Adhesive particles 


2 


1 


2 


4 


Resin particles 


1.5 


1 


1 


1 


Wax particles 


3 


2 


3 


4 



20 



Comparative Sample 1 - 2 



25 

Table S 



Properties 


Comparative 
Sample 




1 


2 


Rigidity (gf/cm) 


15 


2600 


Basis weigfit (g/m2) 


15 


650 


Surface smoothness (sec) 


2 


550 



Then each of the above-mentioned thermal transfer sheets of Samples 1 to 4 and Comoarativ/^ 
effected. With respect to the Samples 1 to 4. the thermal transfer sheet was firmly bonded to the fran J^r 

£1 l^In^f ""^"""^'^ ^^'^ P^^'^^ ^^'^^^ "t"^®^ s° tt^at the ink layer was exactly tranJer^dto 

f th?rin hT'TT' ^ '^^^^^ ^^Sion. On the other hand, with respect to ComparSCfsTntS 

rSTe^ !Lh! Sheet was peeled or wrinkled due to waviness. As a result, the resultant conveying 

o?rptte?wr InSSSnr - - sheets'^^'^d'ra M 

IS de^Tb;rwrref:rtc°e'r^^^^ """'""^ ^"^^^ ^ P^^"^ mention 

then^ffrt^fer s^eef HldTtranJ ^^^^^^^ins to the present invention comprises a 

mermai transfer sheet H and a transfer-receiving material I peelably bonded to the thermal transfer sheet H 
^ by means of a temporary (or provisional) adhesive layer J " - 

laveMP^nrnJ^lh ^" ^^"^^^^ sl^^et H comprises a substrate film 11 and a heat-fusible ink 

SeTnUayerT^!^^^^^^^^^^^ ' T '7" "^"^ ^'^^^^^ ''^^^^ ^^^^ substraffi m n 

?hJ o?L,n2j JSl ""f "'"f^^ °" ^"^^^ °^ ^^bstrate film 11. 

The structure or constitution of such a composite thermal transfer sheet is the same as that of the 
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above-mentioned first enibodiment except for the structure of the temporary adhesive layer J. Since the 
thermal transfer sheet H corresponds to the above-mentioned thermal transfer sheet A and the transfer- 
receiving material I corresponds to the above-mentioned transfer-receiving material B , explanation of these 
member is omitted" ~ 

5 The adhesive used in the temporary adhesive layer J comprises a wax and an adhesive resin having a 
low glass transition temperature. The temporary adhesive layer may preferably have an adhesive strength 
(or adhesive force) of 800 to 2000 g. Such an adhesive strength may be measured by cutting a sample 
having a width of 25 mm and a length of 55 mm. and subjecting the sample to measurement by means of a 
sliding friction meter (HEIDON-14, mfd. by Shinto Kagaku K.K.) at a pulling speed of 1800 mm/min. Such a 

70 composite thermal transfer sheet having the above-mentioned temporary adhesive layer J is suitably used 
for a printer such that it tends to cause peeling during the conveyance of the composite thermal transfer 
sheet when the adhesion between the thermal transfer sheet H and the transfer-receiving material I is weak. 
Accordingly, if the adhesive strength is below the above range, the adhesive strength between the thermal 
transfer sheet and the transfer-receiving material is Insufficient, both of these are liable to be peeled from 

76 each other, and the thermal transfer sheet is liable to be wrinkled. If the adhesive strength is above the 
above range, the adhesive strength is sufficient but the ink layer is liable to be transferred to the transfer- 
receiving material even in the non-printing portion so as to contaminate the transfer receiving material. 

When the adhesion strength is set to a value near the upper limit (2000 g), it is preferred to enhance 
the adhesion of the substrate film 11 to the ink layer 12. In order to obtain such an adhesion strength, it is 

20 preferred that the thermoplastic resin content in the ink layer is 9 wt.% or higher in terms of solid content in 
the ink layer, e.g.. when an ethylene-vinyl acetate copolymer having a vinyl acetate content of 28 % is 
used. 

The above-mentioned adhesive may preferably have a glass transition temperature of -90* C to -60* 
C. Specific examples of such an adhesive may include rubber-type adhesive, acrylic-type adhesive, and 
25 silicone-type adhesive. In view of niorphology, adhesives may include a solvent-solution type, an aqueous 
solution-type, hot-melt type, and an aqueous or oily emulsion-type. Each of these types may be used in the 
present invention, but an adhesive particularly preferably used in the present invention is an acrylic aqueous 
emulsion-type adhesive. 

When the above-mentioned adhesive is used alone, excellent adhesion may be provided, but the 
30 peelability of the transfer-receiving material is insufficient and uneven. As a result, when an unexpected 
force is applied to the thermal transfer sheet prior to the thermal transfer operation, e.g.. at the time of 
production storage, or transportation thereof, the ink layer of the thermal transfer sheet is transferred to the 
transfer-receiving material to cause ground staining. Further, the cutting of the Ink layer is deteriorated at 
the time of thermal transfer operation, and the ink layer is transferred to the periphery of a region which has 
35 been provided with heat by means of a thermal head, whereby the resolution of the transferred image is 
deteriorated. 

In the present invention, however, when an emulsion similar to that used in the formation of the ink 
layer is added to the above-mentioned emulsion adhesive, the adhesion may be regulated to a preferred 
range thereof, whereby the above-mentioned problem Is solved. 
40 Further, it has been found that when a resin emulsion having a further high glass transition temperature 
Is added the adhesion may be. regulated to a preferred range thereof. 

The above-mentioned resin emulsion may preferably comprise, a thermoplastic resin such as ethylene- 
vinyl acetate copolymer, ethylene acrylic acid ester copolymer, polyethylene, polystyrene, polypropylene, 
polybutene, vinyl chloride resin, vinyl chloride-vinyl acetate copolymer, and acrylic resin. Among these, an 
45 acrylic emulsion Is particularly preferred. Such resin particles may preferably have a glass transition 
temperature higher than that of the above-mentioned adhesive (e.g., 60* C or higher), and can also be 
heat-cured resin particles in some cases. 

The weight ratio between the adhesive resin and wax may preferably be (0.5 to 1):(1 to 4). if the ratio is 
not within such a range, various problems may undesirably be posed as described above. 
50 The temporary adhesive layer J comprising the above-mentioned components can be disposed on the 
surface of the transfer-receiving m'aterial I . but a certain adhesiveness remains on the resultant printed 
matter. Accordingly, the adhesive layer may preferably be disposed on the surface of the ink layer 12 of the 
thermal transfer sheet. In such a case, since the adhesive is used in the form of an aqueous emulsion ,the 
Ink layer is not substantially impaired. The coating method or drying method for the emulsion is not 
55 particuiariy be restricted. 

The temporary adhesive layer may preferably have a thickness of 0.1 to 10 um. i.e., 0.1 to 5 g/nri2 in 
terms of coating amount of solid content. 

The surface of the prepared temporary adhesive layer J has a minute unevenness due to embossing 
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treatment. When such unevenness is formed, the adhesion strength may be regulated more easily. 



Experiment Example 4 

The second embodiment of the present Invention is specifically described with reference to Experiment 
Example. In the description appearing hereinafter, "parts" and are those by weight unless otherwise noted 
specifically. 



<Sample 1> 

The following ink composition was applied onto the surface of a substrate film (the same as that used ii 
Expenment Example 1) not provided with the slip layer so as to provide a coating amount of 4 o/nf 
thereby to form an ink layer. 



Ink composition 


Carbon black 


17 parts 


Ethylene/vlnyi acetate copolymer 


10 parts 


Paraffin wax 


50 parts 


Camauba wax 


24 parts 


(The above-mentioned composition was 
prepared by melt-kneading the above 
components by means of an attritor at 
120' C for 4 hours). 



Then, a temporary adhesive having the following composition (weight ratios were those shown in Table 
6 appeanng hereinafter) was applied onto the above-mentioned ink layer by a gravure coating method so as 
to provide a coating amount of 0.5 g/m2 (after drying), thereby to prepare a thermal transfer sheet. 
Thereafter, plain paper (basis weight = 64 g/m^. Bekk surface smoothness = 140 sec) was bonded to the 
thermal transfer sheet by nipping (nip temperature = 50" C, nip pressure = 500 kg), thereby to prepare a 
composite thenmal transfer sheet according to the present invention. 



Composition of temporary adhesive 



Acrylic adhesive resin dispersion 

(solid content = 40 %, glass transition temperature 

Camauba wax aqueous dispersion 

(solid content = 40 %, melting point = 83" C) 

Water 

Isopropanol 



= -58 'C) 



1 0 parts 

1 5 parts 

10 parts 
20 parts 



Samples 2 - 3 

Two species of composite thermal transfer sheets according to the present invention (Samples 2 - 3) 
were prepared in the same manner as in Sample 1 by using respective dispersions used in the preparation 
of Sample 1 except that the composition (weight ratios) of the temporary adhesive was changed to that 
shovm in the following Table 6. 
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Table 6 



Component 


Sample 




1 


2 


3 


Adhesive resin 


2 


1 


1 


Wax 


3 


3 


1 



Comparative Sample 1 

A composite thermal transfer sheet of Comparative Example (Comparative Sample 1) was prepared in 
the same manner as in Sample 1 except that the adhesive particle dispersion used in Sample 1 was used 
for the temporary adhesive by itself. 



Comparative Sample 2 

A composite thermal transfer sheet of Comparative Example (Comparative Sample 2) was prepared in 
the same manner as in Sanriple 1 except that the adhesive particles and resin particles used in Sample 1 
were used for the temporary adhesive in a weight ratio of 3 : 1 . 



Comparative Sample 3 

A composite thermal transfer sheet of Comparative Example (Comparative Sample 3) was prepared in 
the same manner as in Sample 1 except that a temporary adhesive layer (thiclcness = 0.5 g/m^) was 
formed by using polyvinyl alcohol as a temporary adhesive. 



Comparative Sample 4 



A composite thermal transfer sheet of Comparative Example (Comparative Sample 4) was prepared in 
the same manner as In Sample 1 except that a temporary adhesive layer (thickness = 0.5 g/m^) was 
formed by using polyurethane-type adhesive as a temporary adhesive. 

Then, the adhesions of the above-mentioned respective Samples and Comparative Samples to plain 
paper were measured. The results are shown in Table 7 appearing hereinafter. 

The adhesion states are shown in Table 7 by using the following simbols O and x. 

O : Two sheets were not easily peeled from each other even after standing. After printing operation, 
peeling was easily effected by using a fingertip while leaving no ground staining on the paper. 
X : Peeling occurred spontaneously after standing, or ground staining, etc., occurred after printing 
operation. 

Based on the above results, it has been found that an adhesion strength of 800 - 2000 g was preferred. 

The adhesion strength between the temporary adhesive layer and the transfer-receiving material was 
measured by cutting a sample having a width of 25 mm and a length of 55 mm, and subjecting the sample 
to measurement by means of a surface friction tester (HEIDON-14, mfd. by Shinto Kagaku K.K.) at a pulling 
speed of 1800 mm/min. 

The printer used for the evaluation in this instance was a A4-size thick film type thermal-head printer 
having a platen pressure of 20 kg (fuil width) wherein a greater stress was applied to the composite thermal 
transfer sheet at the time of conveyance thereof, etc., as compared with that in the printer used in 
Experiment Examples 1 to 3. 
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Table 7 





Adhesion 


Evaluation 




Sample 1 


1200 


O 


Good 


Sample 2 


800 


O 


Good 


Sample 3 


1600 


O 


Good 


Comparative Sample 1 


above 2000 


X 


Ink layer was transferred to the paper 


Comparative Sample 2 


above 2000 


X 


Resolution and ink cutting were poor 


Comparative Sample 
3 


Peelrng was easily effected. 


Moisture resistance was poor *l 


Comparative Sample 
4 


Initial tackiness was great. 



*1: The adhesion strength was not measured. 
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Next, a third embodiment of the present invention is described 

layered' SXi^dTi' IZflTZeT:^!^ !? ^ ^'^-'-^ '^•^'"9 

function Of prilentSTg the leai^^^sS'et suc^^^^^^^^ ''''^'^ ^« ^^"=""9 '^^^^ ^as a 

printed matter on the basis oTwhii Soo^ o^^^^^^ '^"^""^ *° "'"^^'^^^ °f ^^^"'^^"t 

the printing operation. °' P""*"^ ^"^^^ °«^"''""9 transfer sheet A after 

betwe^th?Sra5'lTn^h^^lTa:^ r^f'^^'^' ' ^^y^' ' *° 

caused to have a hidingln^on whe ebv .uIS °" "^'^'^ °^ the substrate film is 

iaye^r^'y ''lerrS by'^Slrnfo^tre"'?'" ""^ ''''' ^ ^"^^^ '^-^ ^ ^-h a mat 

appropriate binder a cotoLttSerC m^^^^^^ """'^ - 

The binder i^^ =nv nf thL t ^ ' powder, etc.), and organic or inorganic particles 

r..^:^^7eS. Z t^Z r^sin " ""'^'^^ ^^'^ resinr celiuiose 

coioSfn^S" *^c.ersucras%Itl^^^^^^^ '^7-°^ '"^'"''"^ ^ above-mentioned 

r prSe^dfS ~ - ^'^"^ ^'^^-^^ 

appr^pdaS I S su'^'L^TeS^^ above-men«oned materiais in an 

crosslinking agent such as^olt^^v^n^rr^ n ^^^'"9 ^ °P«°nal 

resultant cSatiri qurby a Wn^oS^^^^ '° "^"P"''^ ^ ^°^^"9 «PP'y*"9 the 

and then drying^the rl'L?t ^ ''^^ <^oater. 
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noted specifically. ^ Hereinafter, parts and % are those by weight unless otherortse 
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<Sample 1> 

A 6.0 am-thick polyethylene terephthalate film was used as a substrate film, and a black ink for forming 
a heat-resistant slip layer having the following composition was applied onto one surface side thereof by a 
s gravure coating method so as to provide a coating amount of 0.7 g/m^ (after drying), and then dried, 
thereby to form a heat-resistant black slip layer. 





Black ink for heat-resistant slip layer 


70 


VInylidene fluoride resin 


9 parts 




(Kainer SL. mfd. by Pennwalt Co.) 






Teflon powder 


8 parts 




(Hostafulon TF 9205, mfd. by Hoechst) 






Acryl-polyol 


9 parts 


75 


(TP-5000, mfd. by Denka Polymer K.K.) 






Graft polymer wax 


2 parts 




(Marked C-113, mfd. by Adeka-Argus Co.) 






Curing agent 


1 0 parts 




(Takenate D-1 10N, mfd. by Takeda Yakuhin Kogyo K.K.) 




20 


Carbon black 


8 parts 




(Seast S. mfd. by Tokai Denkyoku K.K.) 






Methyl ethyl ketone 


40 parts 




Toluene 


1 4 parts 



25 

Then, the following ink composition was applied onto the surface of the above-mentioned substrate film 
not provided with the slip layer so as to provide a coating amount of 4 g/m^, thereby to form an ink layer. 



Ink composition 


Carbon black 


1 5 parts 


Ethylene/vinyl acetate copolymer 


8 parts 


Paraffin wax 


50 parts 


Carnauba wax 


25 parts 


(The above-mentioned composition was 
prepared by melt-kneading the above 
components by means of an attritor at 
120* C for 4 hours). 



Then, a temporary adhesive having the following composition (weight ratios were those shown in Table 
8 appearing hereinafter) was applied onto the above-mentioned ink layer by a gravure coating method so as 
to provide a coating amount of 0.5 g/m^ (after drying), thereby to prepare a thermal transfer sheet 
Thereafter, plain paper (basis weight = 64 g/m^, Bekk surface smoothness = 140 sec, rigidity = 45 
gf/cm)) was bonded to the thermal transfer sheet by nipping (nip temperature = 50* C. nip pressure = 
500 Kg), thereby to prepare a composite thermal transfer sheet (Sample 1) according to the present 
invention. 



55 
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Composition of temporary adiiesive 


Acrylic adhesive particle aqueous dispersion 

(solid content = 40 %. glass transition temperature 

Acrylic resin particle aqueous dispersion 

(solid content = 20 %, glass transition temperature 

Camauba wax aqueous dispersion 

(solid content = 40 %, melting point = 83* C) 

Water 

Isopropanol 


= -70' C, particle size = 3 to 10 um) 
= 85* C, particle size = 0^ to 0.5 um) 


1 0 parts 

15 parts 

15 parts 

10 parts 
30 parts 



<SampIes 2 - 4> 

A 6.0 um-thick polyethylene terephthalate film was used as a substrate film, and a silver Ink for forming 
a mat layer having the followring composition was applied onto one surface side thereof by a gravure 
coatmg method so as to provide a coating amount of 1 g/m^ (after drying), and then dried, thereby to fom a 
heat-resistant silver mat layer. 



Silver ink for mat layer 



Aluminum paste (solid content = 80 %) 
Acryl-polyol 

Vinyl chloride-vinylacetate copolymer resin 
Polyisocyanate (solid content = 50 %) 
Methyl ethyl ketone 
Toluene 



12 parts 
1 4 parts 
5 parts 
5 parts 
40 parts 
30 parts 



Three species of composite themnal transfer sheets according to the present invention (Samples 2 to 4) 
were prepared in the same manner as in Sample 1 by using respective dispersions used in the preparation 
of Sample 1 except that the composition (weight ratios) of the temporary adhesive was chanaed to that 
shown in the following Table 8. 



Component 


Sample 




1 


2 


3 


4 


Adhesive particles 


2 


1 


2 


4 


Resin particles 


1.5 


1 


1 


1 


Wax particles 


3 


2 


3 


4 



Comparative Sample 1 

A composite thermal transfer sheet of Comparative Example (Comparative Sample 1) was prepared In 
the same manner as in Sample 1 except that a substrate film having a colorless slip layer was used as the 
substrate film in.sf^AH nf ffiaf iKsari in C'lmt-tiA i 



substrate film instead of that used in Sample 1 
Comparative Sample 2 



22 



EP 0 419 236 A2 



A composite thermal transfer sheet of Comparative Example (Comparative Sample 2) was prepared In 
the same manner as in Sample 1 except that the colored mat layer was not formed. 

Then, each of the above-mentioned thermal transfer sheets of Samples 1 to 4 and Comparative 
Samples 1 to 2 was loaded to a printer and printing was effected. With respect to the Samples 1 to 4, no 
5 printing trace of white dropout was found. On the other hand, with respect to Comparative Samples 1 to 2. 
clear printing traces were found and the contents of the printed information could be read from the printing 
traces. 

Then, a fourth embodiment of the composite thermal transfer sheet according to the present invention 
is described with reference to Figs. 6 to 8. 
70 Fig. 6 is a schematic partial sectional view showing the fourth embodiment of the composite thermal 
transfer sheet according to the present invention. 

Referring to Fig. 6. the composite thermal transfer sheet according to the present invention comprises a 
thermal transfer film L and a transfer-receiving material M peelably bonded to the thermal transfer sheet L 
by means of a temporary (or provisional) adhesive layer "N . wherein the transfer-receiving material M has i 
16 width which is substantially the same as that of the thermal transfer film L . The thermal transfeTfilm L 
comprises a substrate film 21 and a heat-fusible ink layer 22 disposed thereon. 

The composite thermal transfer sheet according to the present invention is characterized in that any of 
boundaries between respective layers, interiors thereof or surfaces thereof has been subjected to antistatic 
treatment. 

20 In an embodiment shown In Rg. 7, an antistatic layer 24 is formed between the substrate film 21 and 
the ink layer 22. When inorganic or organic particles are incorporated in the antistatic layer 24 so as to 
impart minute unevenness form to the surface thereof, the antistatic layer 24 also functions as a mat layer, 
whereby the thermal transfer sheet may provide legible printed letters having a matted surface. 

In an embodiment shown in Hg. 8, an antistatic layer 24 containing electroconductive carbon is formed 
25 on the surface of the substrate film 21. When heat-resistant particles, lubricant, release agent, etc., are 
further incorporated in the antistatic layer 24 so that the antistatic layer is imparted with an antistatic 
property, and further the occurrence of a hole In the substrate film due to a thermal head, sticking of the 
thermal head may be prevented. 

Alternatively, effective antistatic effect can also be obtained by incorporating electro-conductive carbon 
30 in the ink layer 22 or the temporary adhesive layer N . 

According to the above-mentioned method, problems caused by charging may be solved in a period of 
from the preparation to the use of the thermal transfer sheet, at the time of conveyance thereof in a printer, 
at the time of printing, and after the printing. 

In the present invention, any of boundaries between respective layers, interiors thereof or surfaces 
35 thereof may be subjected to antistatic treatment, and the portion to be treated is not particularly limited. For 
example, there Is described an embodiment wherein an electroconductive mat layer 24 is formed between 
the substrate film 23 and the ink layer 22, with reference to Fig. 7. 

Such an electroconductive mat layer may be formed by applying onto the surface of a substrate film a 
coating liquid comprising an appropriate binder, carbon black, and organic or inorganic particles. 
40 The binder is any of those such as polyester resin, polyvinyl butyral resin, polyacetal resin, cellulose 
resin, acrylic resin and urethane resin. 

In the present invention, any of electroconductive carbons used in the prior art for electroconductive 
plastic or antistatic treatment of plastic, but porous electroconductive carbon black may preferably be used. 
For example, such a carbon black having a DBP oil absorption of 400 ml/100 g or larger (more preferably 
45 450 to 600 ml/1 00 g) may preferably be used. Specific examples thereof may include those which are 
commercially available and sold under the name of Ketjen Black EC 600 JD, etc. When such porous 
electroconductive carbon is used, a sufficient antistatic property may be imparted by using a small amount 
thereof. 

In the present Invention, the above-mentioned electroconductive carbon may be used in an amount of 
50 60 wt.% or below based on the weight of the mat layer. However, when the above-mentioned porous 
electroconductive carbon Is used, better effect may be obtained by using a smaller amount thereof. 

The particles to be used as a matting agent may be any of those including the above-mentioned carbon 
black; inorganic particles such as silica, alumina, clay, and calcium carbonate: and plastic pigments such as 
acrylic resin particles, epoxy resin particles, and benzoguanamine resin particles. 
55 It is preferred to use the above matting agent in an amount of 30 wt.% or smaller, more preferably 5 to 
25 wt.%, particularly preferably 10 to 20 wt.%, based on the weight of the mat layer. 

The electroconductive mat layer may be formed by dissolving or dispersing the above-mentioned 
materials in an appropriate solvent such as acetone, methyl ethyl ketone, toluene and xylene, adding an 
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optional crosslinWng agent such as polyisocyanate as desired thereby to prepare a coating liquid aDDlvina 
ror^r^r;;^^^^^^^^ — as gra^re coL, ro.. coatird 

an Ja^r Sr;:^^^^^^^ ^ ^ ^ content, an 

lave^N ^;^2S?„n ?H^'' •■"•< '^y^^ 22. transfer-receiving material M and temporary adhesive 

lXtrl n^ . ^^^!?"'''°''*' '^^"^^^ ^l^^^* instance resp-ictively co5^esp^nd tf the 

substrate film 1. heat-fus,ble ink layer 2. transfer-receiving material B and temporary adhesi^ Xer c u^^d 

LmiriiLTt^d'^^^^^ '''''''' '^^^^ ^~ i^atXr^rtKLl 



75 



Experiment Example 6 

Exam^?eTtL^l^.trn °* specifically described with reference to Experiment 

St^ specllicaHy^^ '"'""""^ ^"^ ^« ''^ -^'•9'« ""^ss oLrwfee 



20 <Sample 1> 



25 



anti^.S'',^!ff film Which was the same as that used in Experiment Example 1 was used, and an ink for 
wHi sTp larirr^^^^^^ ^"P"^*^ ^ "^^^^ thereofnot" ov^S 

2^:^:£lT:,Z:i:i^^^^^^^ ~ - «, and the'n dried. 



30 



35 



ink Composition for antistatic 


mat layer 


Carbon black 


10 parts 


Polyester resin 


5 parts 


CPA resin 


5 parts 


Metliyl ethyl ketone 


40 parts 


Toluene 


40 parts 



i...^n'J^^ '=°'^P°^'«°" '^^s applied onto the surface of the above-mentioned antistatic mat 

layer so as to provide a coating amount of 4 g/m^. thereby to form an ink layer. 



40 



45 



50 



Ink composition 



Carbori black 

Ethylene/vinyl acetate copolymer 
Paraffin wax 
Carnauba wax 



15 parts 
8 parts 
50 parts 
25 parts 



(The above-mentioned composition was 
prepared by melt-kneading the above 
components by means of an attrltor at 
120*Cfor 4 hours). 



55 



Then a temporary adhesive having the following composition was applied onto the above-mpntinnpH 
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Composition of temporary adhesive 


Acrylic adhesive particle aqueous dispersion 


= -70* C, particle size = 




10 parts 


(solid content = 40 %. glass transition temperature 


3 to 10 um) 




Acrylic resin particle aqueous dispersion 


= 85* C. particle size = 




1 5 parts 


(solid content = 20 %. glass transition temperature 


0.2 to 0.5 um) 




Carnauba wax aqueous dispersion 






1 5 parts 


(solid content = 40 %, melting point = 83* C) 








Water 






1 0 parts 


Isopropanol 






30 parts 



Thereafter, plain paper (basis weight = 64 g/m^, Bekk surface smoothness = 140 sec) was bonded to 
the thermal transfer sheet prepared above by nipping (nip temperature = 50* C, nip pressure = 500 kg), 
and then wound into a roll form thereby to prepare a composite thermal transfer sheet (Sample 1) according 
to the present invention. 



Sample 2 

A composite thermal transfer sheet according to the present invnetion (Sample 2) was prepared in the 
same manner as in Sample 1 except for using an ink composition having the following composition for 
antistatic mat layer instead of that used In Sample 1 . 



Ink Composition for antistatic mat 


layer 


Carbon black 


2 parts 


(Ketjen Black EC 600DJ) 




Melamine resin powder 


5 parts 


(Eposter S) 




Polyester resin 


5 parts 


CPA resin 


8 parts 


Methyl ethyl ketone 


40 parts 


Toluene 


40 parts 



Sample 3 

A composite thermal transfer sheet according to the present invention (Sample 3) was prepared in the 
same manner as In Sample 1 except for using an Ink composition having the following composition for 
electroconductive ink layer instead of the formation of the antistatic mat layer used in Sample 1. 



Electroconductive Ink composition 


Carbon black 


20 parts 


(Ketjen Black EC 600DJ) 




Ethylene-vlnyl acetate resin 


10 parts 


Paraffin wax 


50 parts 


Carnauba wax 


20 parts 



Sample 4 
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««mo thermal transfer sheet according to the present invention {Sample 4) was prepared in the 

TrtnT^^V^ T ^^^'^ ' ^"^^P' "^'"9 ^" ^composition having the foHolin? ^^0" To^ 
elec^oconductve temporary adhesive layer instead of the fom,ation of the antistatic InryTr J^d t 
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Composition of temporary eiectroconductive adhesive 



Carbon black aqueous dispersion 

(solid content = 30 %) 

Acrylic adhesive particle aqueous dispersion 

(solid content = 40 %) 

Acrylic resin particle aqueous dispersion 

(solid content = 20 %) 

Camauba wax aqueous dispersion 

(solid content = 40 %) 

Water 

Isopropyl alcohol 



1 5 parts 

10 parts 

5 parts 

10 parts 

1 0 parts 
30 parts 



20 



25 



30 



Comparative Sample 1 

rSte 9 ^ ^ '"^'^stiaated. The results are shown I L foJoJng 



Table 9 
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Charging 
amount 


Clinging of 
film 


Sample 1 


0.02 


None 


Sample 2 


0.02 


None 


Sample 3 


0.02 


None 


Sample 4 


0.02 


None 


Comparative Sample 


20.0 


Observed 



r^rr.^ descrifasd above. in the composite thermal transfer sheet according to the present invention 
' -^en rM^am'i'rT.T^'^""'"^ °' ha^ bin so v^r " 

accorlg't<rth: pre^erl^Ji^'^^^^^ '^"'^^^ =^-t 

Ip-^'f"^ composite themial transfer sheet accorting to the present invention comprises a 
dermal fa^ansfer sheet P comprising a substrate film 31 and ink layers 32 a^d 32 disposed onTe St^ 

S^l .V"^^.""" ""^ '""^^"^ Of transfer-receiving materials Q and Q' peelably b^dJ^to 
the mermal tra,,sfer sheet P by means of temporary (or provisional) adhesive layers R and r' 

For example when the above-mentioned composite thermal transfer sheet according to the oresent 
mvention ,s set to a facsimile printer, is conveyed as indicated by the allow show^rRo ?0 orininc 2 
effected by means of a thermal head 37 and transfer-receiving mLrials Q and q' ^^e.^' S,"eS:! 
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desired images 38 and 38' may be formed on the transfer-receiving materials Q and Q', respectively. 

As described above, when heat-fusible ink layers are formed on both sides of a substrate film and a 
transfer-receiving material to peelably bonded to each of the ink layers by a temporary adhesive layer, two 
printed matters may be obtained correspondinp to one printing operation. 

5 The transfer-receiving materials Q and Q may be in a sheet or film form usable for thermal transfer 
printing. Specific examples of such a transfer-receiving material may include wood-free paper, plain paper, 
synthetic paper, tracing paper, plastic film. etc. In a case where letters or marks were printed on the 
transfer-receiving materials, however, since the letters or marks printed on the transfer-receiving material Q 
constitute mirror image, the transfer-receiving materia! Q may preferably be a transparent material such as 

70 a transparent plastic film. On the other hand, in a case where images such as landscape were printed, the 
formation of mirror image will be allowed, so a opaque transfer-receiving material may be usable. The 
transfer-receiving materials Q and Q ' may be in a sheet form of A-size or B-size, or a continuous sheet 
having arbitrary width. 

The substrate film 31, heat-fusible ink layer 32 and 32, and temporary adhesive layers R and R ' 

75 constituting the composite thermal transfer sheet as shown in Fig. 9 respectively correspond to the 
substrate film 1, heat-fusible ink layer 2, and temporary adhesive layer C used in Example 1 and temporary 
adhesive layer J used in Example 2. Accordingly, the explanation of these members are omitted. 

Then a sixth embodiment of the composite thermal transfer sheet according to the present invention is 
described with reference to Rgs. 11 to 16. 

20 In such an embodiment, the composite thermal transfer sheet is a sheet-type. In the specific examples 
shown in Rg. 11 and Rg. 12, i.e.. a partial sectional view of Rg. 11, the composite thermal transfer sheet 
comprises a sheet-type thermal transfer sheet S comprising a substrate film 41 and a heat-fusible ink layer 
42 disposed on one surface side thereof: and a transfer-receiving material T which has substantially the 
same size as that of the thermal transfer sheet S and is peelably bonded thereto by means of a temporary 

25 adhesive layer U . In such an embodiment the above-mentioned thermal transfer sheet S is fixed to the 
transfer-receiving material T at a fixing portion 44 disposed on at least one of both ends, and notches are 
formed near to the fixing portion 44. 

The above fixing portion 44 has a greater adhesive strength than that of the temporary adhesive layer U 
. Such a fixing portion may be formed by applying another strong adhesive or a relatively larger amount of 

30 the above-mentioned temporary adhesive onto a predetermined portion of the thermal transfer sheet S 
and/or the transfer-receiving material T at the. time of the formation of a continuous sheet-type composite 
thermal transfer sheet so as to provide~coated portions disposed at equal intervals, bonding both of them to 
each other, and then cutting the resultant laminate into a desired size. 

In tiiis instance, another adhesive or a larger amount of the temporary adhesive is used. However, it is 

35 also possible to selectively heat-seal the fixing portion 44 by means of a hot press, etc., to strengthen the 
adhesion of the temporary adhesive layer, thereby to form the fixing portion 44. As a matter of course, such 
a fixing portion may also be formed on two, three or four sides of the composite thermal transfer sheet 

Since the tiienmal transfer sheet S Is firmly bonded to the transfer-receiving material T In the above- 
mentioned fixing portion 44, when both of these members are peeled from each other after printing 

40 operation, the ink layer 42 of the thermal transfer sheet S is transferred to the transfer-receiving material T , 
whereby the resultant transferred Ink layer remains "on the transfer-receiving material T as staining. 
However, when the above notches are formed, since the fixing portion 44 of the thermal transfer sheet S 
and the transfer-receiving material T is separated on the basis of the notches, whereby tiie above^ 
mentioned inconvenience may be solved. 

45 Fig. 13 shows an embodiment of the composite thermal transfer sheet wherein one side is fixed by 
means of an adhesive tape 46. 

Fig. 14 shows an embodiment wherein tiie thermal transfer sheet S is fixed by folding back the transfer- 
receiving material T. . 
Fig. 15 shows a schematic sectional view of the cut end portion of a sheet-type composite themnal 

50 transfer sheet prepared by cutting a continuous sheet-type composite thermal transfer sheet. Referring to 
Fig. 15, In the case of cutting of the continuous sheet, when a cutter 10 is driven from the themnal transfer 
sheet S side, the end portion of the temporary adhesive layer U of the thermal transfer sheet S is pressed 
to the transfer-receiving material T , and the end portion of the"temporary adhesive layer U is~more finnly 
bonded to the transfer-receiving material T . Microscopically, the temporary adhesive layer U sllghtiy 

55 penetrates into the cut surface of the transfer-receiving material T , whereby the adhesion strength of the 
end portion is enhanced. As a matter of course, the above-mentioned adhesion strength is greater than that 
in the other portion, but is not so great as to transfer the ink layer to the transfer-receiving material T at the 
time of peeling. Accordingly, at the time of paper feeding, the end portion is not easily peeled so as~to turn 
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over. 



T IS Stronger than the fncbon between the back surface of the substratelilm 41 and the back surfarT ^7!^ 
SnSr^"^"!"^ ^ • """'^ ^P^'^'f'^^"^- between the U^LrtrlnsfS shSfll^^ 

meLn^dtvdroowrrSn ^ """^ " ^°'"P"='"9 hydrophilic material sucS as L iov^ 

^0^-^00^ 1^^^ °' g'y^o' '^^^'Sng a relatively low molecular weight, mont 

^^^^'^ water-absorbing resin. sNica gal. highl? hydralS 

Of m^SrH fsTnaS of^^ ^^t^^-'-^i^nS P^perty and constantly adsorbs therein a certain amount 

wUTeCcuriJfL^ntf ' ""^'"^'^ ^'^"9^ transfer-receiving material per se 

wnereoy curl of the composite thermal transfer sheet can be prevented 

such nnK',r'r^"*'°" ''^'""9 ^ ^^^'"9 '"^y fomied from a hydrophobic resinous liquid 

The above-mentioned curl prevention layer may easily be formed on the surface of th« fran«for 
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resistance. 

The materials constituting the container imparted with moisture resistance may include a laminate of 
paper and a resin film, paper coated with a resin, or an aiuminum-deposlted resin film. Alternatively, there 
may be used various methods including; a method wherein a moisture-absorbing sheet coated with or 
containing therein a moisture-absorbing agent such as water-absorbing resin, calcium chloride and silica gel 
is sealed a container bag simutaneously with the composite thermal transfer sheet; a method wherein the 
inner surface of a bag is coated with a moisture-absorbing paint comprising the above-mentioned moisture- 
absorbing agent; a method wherein a bag is caused to have a dual or laminate structure, and a plurality of 
package of the composite thermal transfer sheet is housed in the larger bag; a method wherein a so-called 
"lami-tip" is provided at the opening of a bag. and a desired number of sheets are taken out from the bag 
and the remainder sheets are sealed in the bag; a method wherein an adhesive layer for turning-over 
adhesion is provided near the opening of a bag, a desired number of sheets are used, and thereafter the 
remainder is sealed in the bag; etc.. 



Experiment Example 7 

The sixth embodiment of the present invention is specifically described with reference to Experiment 
Examples 7 and 8. In the description appearing hereinafter, "parts" and are those by weight unless 
otherwise noted specifrcally. 



Sample 1 

The following ink composition was applied onto the surface of a substrate film (the same as In 
Experiment Example 1) not provided with the slip layer so as to provide a coating amount of 4 g/m^ 
thereby to form an Ink layer. 



Ink composition 


Carbon black 


1 5 parts 


Ethylene/vinyl acetate copolymer 


8 parts 


Paraffin wax 


50 parts 


Camauba wax 


25 parts 


(The above-mentioned composition was 


prepared by melt-kneading the above 


components by means of an attritor at 


120 C for 4 hours). 





Then, a temporary adhesive having the following composition was applied onto the above-mentioned 
ink layer by a gravure coating method so as to provide a coating amount of 0.5 g/m^ (after drying), thereby 
to prepare a thermal transfer sheet. Thereafter, an acrylic adhesive was applied onto a front surface of plain 
paper (basis weight = 64 g/m^. Bekk surface smoothness = 140 sec) so as to provide 10 mm-wide 
adhesive layer disposed at an equal Interval of 30 cm. And then, the plain paper was bonded to the thermal 
transfer sheet by nipping (nip temperature = 50* C, nip pressure = 500 kg), thereby to prepare a 
continuous sheet-type composite thermal transfer sheet according to the present Invention. 
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Composition of temporary adhesive 



Acrylic adhesive particle aqueous dispersion 

(solid content = 40 %. glass transition temperature = -70* C. particle size = 3 to 10 urn) 
Acrylic resin particle aqueous dispersion 

(solid content = 20 %. glass transition temperature = 85* C. particle size = 0.2 to 0.5 urn) 

Camauba wax aqueous dispersion 

(soiid content = 40 %, melting point = 83" C) 

Water 

Isopropanol 




75 



20 



Then notches were formed on the thus obtained continuous sheet-type composite thennal transfer 
Sheet at the both ends of the above-mentioned 10 mm-wlde adhesive layer, and the resultant thermal 
^ansfer sheet was cut at the center of the 10 mm-wide adhesive layer, whereby a sheet- type composite 
thermal transfer sheet (Sample 1) according to the present invention wherein both ends thereof were fixed 

Since the above-mentioned composite thermal transfer sheet was sufficiently fixed at both ends, peelino 
did not occur during the handling thereof, and the themnal transfer sheet did not deviate from the paper at 
the time of printing. Further, when the end portion was cut after the printing by using the two sets of 
notches and the thermal transfer sheet was intended to be peeled from the paper, the peeling was easily 
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Sample 1 

The following Ink composition was applied onto the surface of a substrate film (the same as in 
Experiment Example 1) not provided with the slip layer so as to provide a coating amount of 4 g/m^ 
thereby to form an ink layer. ^ ' 
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45 



50 



55 



Ink composition 



Carbon black 

Ethylene/vinyl acetate copolymer 
Paraffin wax 
Carnauba wax 



15 parts 
8 parts 
50 parts 
25 parts 



(The above-mentioned composition was 
prepared by melt-kneading the above 
components by means of an attritor at 
1 20 'C for 4 hours). 



Then, a temporary adhesive having the following composition (weight ratios were those shown in Table 
11 appearing hereinafter) was applied onto tiie above-mentioned ink layer by a gravure coating method so 
as to provide a coating amount of 0.5 g/m^ (after drying), thereby to prepare a thermal transfer sheet. 
Thereafter, plain paper which had been provided witii a 1 um-thick curl prevention layer on the back 
surface thereof by using an aqueous polyethylene glycol solution, (basis weight = 64 g/m^. Bekk surface 
smootiiness = 140 sec. rigidity = 50) was bonded to the tiiermal transfer sheet by nipping (nip 
temperaUire = 50 C. nip pressure = 500 kg), and tiien cut into A-4 size tiiereby to prepare a sheet-type 
composite thenmal transfer sheet (Sample 1) according to the present invention. 
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Composition of temporary adhesive 


Acrylic adhesive particle aqueous dispersion 


= -70* C, particle size = 




10 parts 


(solid content = 40 %, glass transition temperature 


3 to 10 urn) 




Acrylic resin particle aqueous dispersion 


= 85 ' C, particle size = 




15 parts 


(solid content = 20 %. glass transition temperature 


0.2 to 0.5 urn) 




Carnauba wax aqueous dispersion 






15 parts 


(solid content = 40 %, melting point = 83 ' C) 








Water 






10 parts 


Isopropanol 






30 parts 



Samples 2 - 4 

Three species of sheet-type composite thermal transfer sheets according to the present invention 
(Samples 2-4) were prepared In the same manner as in Sample 1 by using respective dispersions used in 
the preparation of Sample 1 except that a transfer-receiving material obtained by forming a curi prevention 
layer on the same plain paper as that used In Sample 1 by using the following composition shown in Table 
10, and the composition (weight ratios) of the temporary adhesive was changed to that shown in the 
following Table 11. 

Table 10 



Sample 


Curl prevention layer 


Thickness 


2 


Cationic starch 


1 um 


3 


Polyvinylidene chloride 


1 um 


4 


Acrylic emulsion containing cationic surfactant 


2 um 



Component 


Sample 




1 


2 


3 


4 


Adhesive particles 


2 


1 


2 


4 


Resin particles 


1.5 


1 


1 


1 


Wax particles 


3 


2 


3 


4 



Comparative Sample 1 

50 A sheet-type composite thermal transfer sheet of Comparative Example (Comparative Sample 1) was 
prepared In the same manner as In Sample 1 except that the same plain paper having no curl prevention 
layer was used as the transfer receiving material. 

Then, the above-mentioned Samples 1 - 4 and Comparative Sample 1 were left standing for 30 min. 
under an atmosphere of 25' C and 15 % RH, and further left standing for 30 mIn. under an atmosphere of 
55 25 C and 90 % RH. As a result, the Samples showed slight curl but the Comparative Sample showed 
considerable curi corresponding to the humidity change. 

Next, a seventh embodiment of the composite thermal transfer sheet according to the present invention 
is described with reference to Figs. 17 to 26. 
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The composite thermal transfer sheet in such an embodiment is a co-winding type Referrlna to Fia 17 
a schematic partial view, the composite thermal transfer sheet comprises a ?her^al » Sfil* 
compnsmg a substrate film 51. and a heat-fusible ink layer 52 disposed on onHurfir^ereof and ^ 

peelably bonded thereto by means of a temporary adhesive layer 53. wherein both of these members 

rrporns^;to3^eio::'" if- she:?is c?ai::tSdrt"^ 

end portions of both of the above-mentioned members are fixed as shown in Rgs. 1 7 and 1 8 

shejns fSlo^I ^"'l 'n such a manner, when the composite them,al transfer 

roller 62. or a pnntng section compnsmg a themial head 63 and a platen 64 "veymg 
The object of the present invention may be attained by bonding the thermal transfer sheet V and thP 
transfer-receiving material W having substantially the same length as the t^^rmrSSLr sheitT bv 
me^s of an adhesive, etc. In a preferred embodiment, however as shown Tn Rgs Tto W ^eLr^Il 

maten.Wfunc«onsas\,eadpapeT 

In an embodiment shown in Rg. 17. the end portion of the thermal transfer shee V is fiS to* th^ 
S"if h«-*-^^in9- 'n such an embodiment, sincile tempor^ LdheSveCer 

lltT^'^J'TT V ^^-^^ ^ transfer-receiving mSn^Tw theLTo 

to IS^rthT/ k''^ '° P'-^sing-the end portion 53' under heating, a iFalso possiWe 

-cl^W e^^^^^ by engaging these two members by m' an/,J a sSSled 

is n^dTol^I^tT^r" P'®'®-^^^ embodiment wherein the thermal transfer sheet V 

Hn«,Il!L^^K^® 1^^ ""i"^"" °^ ""^ transfer-receiving material may be rectangular as shown in Ra 19 
pTerSCJ;er6l' " '^^^ ^^'^^ ^ ^ ^' » '-'V ^^^^^^ No me 

In anottier preferred embodiment of the present invnetion as shown in Rg. 22 and Rg. 23 a schematic 
I^nnln^h ? "^'^^ °" ^"'^^'^^ °f the transfer-receivfng sheet W^Sa 

CdetSj? mtrS^ ' ''°k"" "'^"'^^ °* ^"Sfer sheet Is pr^ented 

Mc^T^^Jn^^r ""5 ^"''"'^^'^ corresponding to a detection means provided on a printer 

SSf^riTr n f thermal transfer sheet comprises, the themial transfer sheet and tl^e tran^r-reoeivina 
matenal of white paper disposed thereon, a blacic detection mark 55 may for examote be^fSJn nT^f 
transfer-receiving material. Such a detection mark may art^itrarily fonS^'b7rnS of a E^^^^^^^^ 

l^^r d.redTeL^'S: °' ^""^ ^ -^'^ ^ ^ -nsfer-rLitgTl^rir e^i t 
J*^® detection light emitted from a projector of the detection means is reflected by the white transfer- 
""TV"^' '"^^ portion Of the co-wind^g^omp5^^ 

s DTol2t^^'N;l"H°^^2^'' ^'"^ ^"^^^ ^^^^^^^^^ "S-^* •^^t--'-^- ^^en the detecZ ^gm 
meaS d?tec£ k^'*"", T"^ ''^"^^^^ ^"^^ "^^k. the detection 

nr!!^ t ?? portion of the co-Winding composite themial transfer sheet, and the Printer is 

smZS T r"'"' '^'3' °^ t»^^ '"'o^">««<'" to be printed on the last page iS 

smaller than that corresponding to one page. 

In an embodiment wherein the co-winding composite thermal transfer sheet comprises the transfer- 

artirtranly fomied. e.g.. by whrte printing, aluminum vapor deposition, bonding of aluminum foil etc or bv 
cutting a portion of the black thermal transfer sheet to expose the white tranL-rSTrnSeria in suS 
n'otrcCte^Se" '^'^ '^-"^ '''' ^^^^ — ed from p -n^gr la^ page 

nJL'Hil'^^'^'"^^!!' ""^^"^ '^^♦^•^^ transmission light, as shown in Rg 24 a 

portion of ihe co-wmding composite thermal transfer sheet near the end portion tt^ereof is cut off to provWe 
an appropriate opening 56 for transmission. When the detection light is detected on the opposite sTde S Se 
co-w.nd.ng composite them,al transfer sheet, the printer is similarly prevented from printing^ nei page 
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In the above-mentioned embodiments, tlie end portion is optically detected. In a case where the end 
portion is detected by naked eyes, e.g., letters of "END" are stamped on a predetenmined region to be 
observed with naked eyes. 

Hereinabove, the present invention is described with reference to several embodiments. As a matter of 
5 course, the present invention is not restricted to these embodiments but the fixing of the end portion of the 
composite thermal transfer sheet can also be effected by another fixing method. 

In another embodiment shown in Fig. 25. the end portion of the thermal transfer sheet V of a co-winding 
composite thermal transfer sheet may be fixed to a tube for winding-up 70. 

When the end portion of the thermal transfer sheet V Is preliminarily fixed to the winding tube 70. only 
10 the printed transfer-receiving material is discharged from a printer after printing operation, whereby all the 
troubles due to used thermal transfer sheet may be obviated. 

When the thermal transfer sheet V of the composite thermal transfer sheet in the end portion is fixed to 
the winding tube 70, a portion of the transfer-receiving material W in the end portion may be cut off to 
lengthen the thermal transfer material V . and the end portion nfiay be fixed to the winding tube 70 by 
75 means of an adhesive tape, etc.. It is also possible to preliminarily fix another film 71 to the winding tube 70 
as shown in Fig. 25, and to fix the end portion of the film 71 to the thermal transfer film by means of an 
adhesive tape, etc.. 

The winding tube 70 to be used above may be a paper tube which has been used in a printer, etc., in 
the prior art, and the size, thereof, etc., may be adapted to the size of the printer. 
20 Incidentally, the method of fixing the end portion to the winding tube can also be any of other known 
fixing methods. 

In another embodiment of the present invention, as shown in Rg. 26, a roll 80 of a co-winding type 
composite thermal transfer sheet is hung in an appropriate container 81 thereby to form a package. The 
container can be a wooden box, a metal box, a plastic box, etc., but may generally be a corrugated box. 
25 The shape of the corrugated container 81 may have a size capable of housing therein the above-mentioned 
roll 80 and retaining a certain space in the periphery thereof. For example, the roll 80 has a diameter of 
about 20 cm, the container 81 may preferably be a rectangular shape having an edge of about 21 to 25 cm. 

In the present invention, it is preferred to form on the both ends of such a container 81 openings 84 
having a diameter comparable to the inside diameter of the cylindrical member, i.e.. the core 83 of the 
30 above-mentioned roll 80. 

In the present invention, the roll 80 may be wrapped in a plastic sheet (not shown) as desired, housed 
in the above-mentioned container 81, and hung in the container 81 by means of a retention member 85. 

As shown In the figure, the retention member 85 comprises a flange portion 86 and a projection 87 
connected thereto, wherein the flange portion 86 has a larger diameter than that of the above-mentioned 
35 opening 84. and the projection 87 has a diameter such that it is capable of being inserted into the opening 

84 of the container 81 and the inside diameter of the core 83 of the roll 80. When such a retention member 

85 is inserted from the openings 84 disposed on both of the end portions of the container 81 , into the core 
83 of the roll 80 disposed therein, the roil 80 may be retained so that if does not contact any side of the 
interior of the container 81 . 

40 When a moisture-absorbing agent, etc., is disposed in the package according to the present Invention 
as described above, the composite thermal transfer sheet may be prevented from absorbing moisture. 

The substrate film 51 . heat-fusible ink layer 52, transfer-receiving material W and temporary adhesive 
layer 53 constituting the composite thermal transfer sheet in this instance respectively correspond to the 
substrate film 1 , heat-fusible ink layer 2, transfer-receiving material B and temporary adhesive layer C used 
45 in Example 1 and temporary adhesive layer J used in Example 27 Accordingly, the explanation of these 
members are omitted. " 

The invention includes all matters disclosed or claimed In the following set of claims. 



50 Claims 

1. A composite thermal transfer sheet comprising: a thermal transfer sheet comprising a substrate film and 
a heat-fusible Ink layer disposed on one surface side thereof; a transfer-receiving material; and a temporary 
adhesive layer capable of peelably bonding the heat-fusible ink layer of the thermal transfer sheet to the 
55 transfer-receiving material, wherein one or any combination of two or more of the following applies: 

(a) the temporary adhesive layer comprises adhesive having a low glass transition temperature, and a 
wax; or 

(b) at least one interface between layers, at least one layer interior and/or at least one layer surface has 
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been subjected to an antistatic treatment or 

(c) there are two said heat-fusible Ink layers each disposed on a respective surface side of the substrate 
film; there is a transfer-receiving nnaterial for each said inl< layer; and there are temporary adhesive 
layers capable of peelably bonding each of the heat-fusible ink layers of the thermal transfer sheet to the 
corresponding transfer-receiving material; or 

(d) the themnal transfer sheet Is fixed to the transfer-receiving material at at least one of the end portions 
thereof; or 

(e) the composite thermal transfer sheet is in the fomn of a roll and the outer end portion of the rolled 
composite thermal transfer sheet is fixed to a mandrel for the winding thereof; or 

(f) the transfer-receiving material has a rigidity of 20 to 2500 gf/cm; or 

(g) the composite thenmal transfer sheet is wound around a cylindrical core into a roll form and contained 
within a package comprising a container having openings on both sides and being capable of housing 
the roll, and a retention member for retaining the roll hung in the container, wherein the inside diameter 
has substantially the same shape as that of the openings disposed on both sides of the container, the 
retention member comprises a flange portion and a projection, and the projection is inserted into the 
opening of the container and the inside of the cylindrical core; or 

(h) the composite thermal transfer sheet is housed in a bag-type package comprising a humidity 
resistance-imparted bag. 

2. A composite thermal transfer sheet according to Claim 1. wherein the wax and the adhesive are in the 
form of particles and the adhesive has a glass transition temperature of -90°C to -60°. 

3. A composite thermal transfer sheet according to Claim 1 or Claim 2, wherein the adhesive further 
comprises resin particles having a high glass transition temperature. 

4. A composite according to Claim 3, wherein the resin particles have a glass transition temperature of 60*»C 
or higher. 

5. A composite thermal transfer sheet according to Claim 3 or Claim 4, wherein the weight ratio among the 
adhesive resin particles and wax particles are (3-5):(1-2.5):(3-5). 

6. A composite thermal transfer sheet according to any one of Claims 1 to 5, wherein- the temporary 
adhesive has a thickness of 0.2 to 20 um. 

7. A composite thermal transfer sheet according to any one of Claims 1 to 6, wherein the temporary 
adhesive layer comprises a dispersion comprising adhesive particles, resin particles and wax particles. 

8. A composite thermal transfer sheet according to any preceding claim, wherein the adhesion strength 
between the thermal transfer sheet and the or each transfer-receiving material is in the range of 300 to 1500 
g, when the adhesion strength is measured by cutting a sample having a width of 25 mm and a length of 55 
mm. and subjecting the sample to measurement by means of a sliding friction meter (HEIDON-14, mfd. by 
Shinto Kagaku K.K.) at a pulling speed of 1800 mm/min. 

9. A composite thermal transfer sheet according to any preceding claim, wherein a hiding layer for hiding 
the heat-fusible Ink layer is formed on at least one surface of the susbtrate film. 

10. A composite thermal transfer sheet according to Claim 9, wherein a or the hiding layer comprises a 
coloured mat layer. 

11. A composite thermal transfer sheet according to Claim 9, wherein a or the hiding layer comprises a 
coloured slip layer disposed on the opposite side of the substrate film from the heat-fusible Ink layer. 

12. A composite thermal transfer sheet according to any preceding claim, wherein the transfer-receiving 
material has a surface smoothness of 5 to 500 sees. 

13. A composite thermal transfer sheet according to any preceding claim, wherein the transfer-receiving 
material has a basis weight of 20 to 500 g/m^. 

14. A composite thermal transfer sheet according to any preceding claim, wherein an antistatic layer 
containing electroconductive carbon is disposed between the substrate film and a or the heat-fusible layer. 

15. A composite thermal transfer sheet according to Claim 14. wherein the antistatic layer containing 
electroconductive carbon Is disposed opposite to the heat-fusible ink layer with respect to the substrate film. 

16. A composite thermal transfer sheet according to any preceding claim, wherein a or the heat-fusible Ink 
layer or a or the temporary adhesive layer contains electroconductive carbon. 

17. A composite thermal transfer sheet according to any one of Claims 14 to 16, wherein the electroconduc- 
tive carbon Is porous. 

18. A composite thenmal transfer sheet according to any preceding claim, wherein the weight ratio between 
the adhesive resin and wax is (0.5-1 ):(1 -4). 

19. A composite thermal transfer sheet according to Claim 6, wherein the temporary adhesive has a 
thickness of 0.1 to 10 iim. 

20. A composite thermal transfer sheet according to any preceding claim, wherein the temporary adhesive 
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layer comprises a dispersion including adhesive resin and wax. 

21. A composite thermal transfer sheet according to any preceding claim, wherein the transfer receiving 
material or at least one of the transfer-receiving materials is transparent. 

22. A composite thermal transfer sheet according to any preceding claim, comprising; a sheet-type said 
5 thermal transfer sheet comprising a said substrate film and a said heat-fusible ink layer disposed on one 

surface side thereof: a said transfer-receiving material having a substantially the same size as that of the 
sheet-type thermal transfer sheet; and a said temporary adhesive layer capable of peelably bonding the 
heat-fusible ink layer of the thermal transfer sheet to the transfer-receiving material, wherein the thermal 
transfer sheet Is fixed to the transfer-receiving material on at least one of the end portions thereof. 
10 23. A composite thermal transfer sheet according to Claim 22, wherein notches are fomned in a portion near 
the fixed portion of the thermal transfer sheet and the transfer-receiving material. 

24. A composite thermal transfer sheet according to any preceding claim, which has been cut from the 
thermal transfer material side. 

25. A composite thermal transfer sheet according to any preceding claim, wherein the transfer-receiving 
75 material has a curl prevention layer formed thereon 

26. A composite thermal transfer sheet according to Claim 25, wherein the curl prevention layer has a 
water-retaining property. 

27. A composite thermal transfer sheet according to Claim 25 or Claim 26. wherein the curl prevention layer 
has a sealing property. 

20 28. A composite thermal transfer sheet according to any preceding claim, wherein the adhesion strength 
between the thermal transfer sheet and transfer-receiving material Is greater than the friction force between 
the back surface of the susbtrate film and the back surface of the transfer-receiving material. 

29. A composite thermal transfer sheet as claimed in any one of Claims 1 to 21 comprising: a said thermal 
transfer sheet comprising a said substrate film and a said heat-fusible Ink layer disposed on one surface 

25 side thereof; a said transfer-receiving material; and a said temporary adhesive layer capable of peelably 
bonding the heat-fusible ink layer of the thermal transfer sheet to the transfer-receiving material, wherein the 
themnal transfer sheet is fixed to the transfer-receiving material at the end portion of the outside of a roll of 
the composite thermal transfer sheet. 

30. A composite thermal transfer sheet according to Claim 29. wherein either one of the thermal transfer 
30 sheet and transfer-receiving material is longer than the other member, and the end portion of the shorter 

member is fixed to the other member. 

31 . A composite thermal transfer sheet according to Claim 29 or Claim 30. wherein an end portion-detecting 
mark is provided on either one of the thermal transfer sheet and transfer-receiving material in the vicinity of 
a core connected thereto. 

35 32. A composite thermal transfer sheet as claimed In any one of Claims 1 to 21 or 29 to 31 wherein the 
thermal transfer sheet Is fixed to a mandrel for the winding thereof and said mandrel is a tube. 
33. A composite thermal transfer sheet according to Claim 32. wherein the thermal transfer sheet Is longer 
than the transfer-receiving material, and the end portion of the thermal transfer sheet is fixed to the winding 
tube. 

40 34. A composite thermal transfer sheet according to Claim 32, wherein the end portion of the thermal 
transfer sheet is fixed to the winding tube by the medium of another film., 

35. A composite thermal transfer sheet according to any preceding claim, wherein the surface of the or 
each temporary adhesive layer is caused to have a minute unevenness of shape. 

36. A package of a composite thermal transfer sheet comprising the composite thermal transfer sheet 
45 wound around a cylindrical core into a roll form, a container having openings on both sides and being 

capable of housing the roll, and a retention member for retaining the roll hung in the container; the 
composite thermal transfer sheet comprising a thermal transfer sheet comprising a substrate film and a 
heat-fusible ink layer disposed on one surface side thereof, a transfer-receiving material, and a temporary 
adhesive layer capable of peelably bonding the heat-fusible ink layer of the thermal transfer sheet to the 
50 transfer-receiving material; wherein the inside diameter has substantially the same shape as that of the 
openings disposed on both sides of the container, the retention member comprises a flange portion and a 
projection, and the projection is inserted into the openings of the container and the inside of the cylindrical 
core. 

37. A bag-type package comprising a humidity resistance-imparted bag and a composite thermal transfer 
55 sheet housed therein; the composite thermal transfer sheet comprising a sheet-type thermal transfer sheet 

comprising a substrate film and a heat-fusible ink layer disposed on one surface side thereof, a transfer- 
receiving material having substantially the same size as that of the sheet-type thermal transfer sheet, and a ' 
temporary adhesive layer capable of peelably bonding the heat-fusible ink layer of thermal transfer sheet to 
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the transfer-receiving material. 
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